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The  repwri  of  the  commanding  officer  at  Watertown  Arsenal^  McLsaachu- 
iettSj  of  the  tests  of  metals  and  other  materials  for  industrial  purposes 
made  durinff  the  fiscal  year  ended  June  30^  1894. 


,    Wab  Department, 
Washington^  I).  C.j  December  5, 1894. 
Sm:  I  have  the  honor  to  transmit  herewith  the  report  of  the  com- 
manding officer  at  Watertown  Arsenal,  Massachusetts,  dated  October 
6, 1894,  of  the  tests  of  materials  made  at  that  arsenal  during  the  fiscal 
year  ended  June  30, 1894,  which  report  was  submitted  to  this  Depart- 
ment by  the  Chief  of  Ordnance  of  the  Army  and  is  transmitted  to  Con- 
gress in  accoAlance  yfith  the  requirements  of  existing  law. 
Very  respectfully, 

Daniel  S.  Lamont, 

Secretary  of  War. 
The  Speaeeb  of  the  House  op  Representatives. 


Watertown  Arsenal, 
Watertown^  Mass.^  October  6y  1894. 
Sm:  I  have  the  honor  to  submit  herewith  the  following  report  of 
tests  of  materials  made  at  this  arsenal  during  the  fiscal  year  ending 
June  30, 1804,  in  compliance  with  the  requirements  of  law. 

The  total  number  of  specimens  tested  during  the  year  was  2,159, 
classified  as  follows: 

Gun  specimens 312 

For  Ordnance  Department 145 

For  other  Government  departments 142 

Inveatigative  teste 954 

Tests  for  private  parties 606 

Total 2,159 

The  receipts  and  expenditures  were  as  follows : 

Amount  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Received  daring  the  year  ttom  private  parties 1, 396. 11 

Total  received... 11,396.11 

Amount  expended  for  service  and  labor 9, 197. 67 

Amount  expended  for  light,  power  and  tools,  implements,  and  materials 
for  tests 2,198.44 

TotAl  expended 11,396.11 
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Public  tests  during  the  year  have  included  material  representing  the 
steel  forgings  for  8, 10,  and  12  inch  B.  L.  rifles,  cast  iron  for  the  bodies 
of  12-inch  B.  L.  rifled  mortars,  steel  for  small  arms,  steel  and  iron  cast- 
ings for  carriage  work,  and  cast-iron  projectile  metal,  together  with 
brass  and  bronze  castings  and  other  miscellaneous  tests. 

This  material  represents  work  in  current  fabrication  in  the  Depart- 
ment. 

Chain  cable,  shackles,  and  swivels  were  tested  for  the  United  States 
light-house  inspectors,  and  shot  lines  for  the  United  States  Life>Saving 
Service. 

Proof  stresses  were  applied  to  tackle  blocks  of  unusual  capacity  for 
the  Bureau  of  Yards  and  Docks,  United  States  Navy. 

These  tests,  for  the  most  part,  have  been  made  to  ascertain  whether 
the  material  possessed  the  physical  properties  requisite  for  acceptance 
and  use,  although  the  tests  of  the  cast  irons  from  the  Watertowa 
Arsenal  Foundry  have  assumed  more  of  an  investigative  character,  from 
the  fact  that  the  mechanical  tests  are  accompanied  by  a  statement  of 
furnace  charges  and  with  full  chemical  analyses  of  the  test  pieces  rep- 
resenting the  castings. 

Tests  for  private  parties  have  been  made  according  to  law,  which 
places  the  testing  machine  at  the  disposal  of  any  citizen  of  the  United 
States  upon  payment  of  the  cost  of  making  the  tests.  A  list  of  the 
parties  who  have  had  tests  made  during  the  past  fiscal  year  is  appended 
to  this  report. 

The  results  of  tests  made  for  private  parties  are  not  published.  They 
belong  to  those  who  defray  the  cost  of  testing. 

The  investigative  tests  of  the  present  report  represent  many  features 
of  unusual  interest. 

HYDROSTATIC  TEST  OF  8-INCH  TUBE  SECTION. 

The  series  of  tests  by  hydrostatic  pressure  of  an  8-inch  tube  section, 
upon  which  some  results  were  presented  in  the  last  annual  report,  have, 
so  far  as  the  main  series  is  concerned,  been  completed,  and  are  included 
herein. 

The  investigation  has  comprised  tests  with  interior  and  exterior  pres- 
sures taken  singly  and  together;  also  the  same  pressures  combined 
with  longitudinal  stresses  of  tension  and  of  compression. 

Diametrical  and  longitudinal  strains  were  measured  when  the  radial 
pressures  were  applied  singly  or  in  combination  with  a  longitudinal 
stress. 

When  interior  and  exterior  pressures  were  applied  at  the  same  time 
longitudinal  strains  only  were  measured,  the  cylindrical  surfaces  neces- 
sarily being  inaccessible. 

The  combinations  of  pressures  met  many  of  the  conditions  present 
in  a  gun,  and  this  experimental  demonstration  of  the  action  of  the 
metal  under  such  analogous  conditions  gives  great  importance  to  the 
results. 

It  is  not  the  least  gratifying  feature  of  these  tests  to  observe  the 
close  harmony  existing  between  these  experimental  and  the  predicted 
results  which  were  based  on  the  formulse  for  gun  construction  adopted 
by  the  Ordnance  Department,  United  States  Army. 

The  ratio  of  longitudinal  to  diametrical  strains,  announced  in  the 
reportof  1893  to  be  ^-^  when  interior  pressures  were  employed  and 
iTom  observations  on  a  rectangular  bar  under  direct  tensile  stress,  is 
closely  confirmed  in  the  present  tests  by  exterior  pressure,  where  the 
ratio  found  is  j^. 


TESTS   OF   METALS   AND   OTHER   MATERIALS,  1894.  5 

Advantage  will  be  taken  of  the  facilities  afforded  by  the  apparatus 
which  was  made  in  carrying  out  the  main  series  of  tests  to  add  farther 
data  to  the  subject  by  supplementary  tests  on  pressures  exceeding  the 
elastic  limit  of  the  metal,  and  by  means  of  drilled  pockets  carrying 
pins  reaching  different  depths  from  the  surface  of  the  tube  ascertain 
the  diametrical  strains  at  different  parts  of  the  thickness  of  the  tube. 

Some  further  work  remains  to  be  done  with  the  tube  subjected  to 
oombiiied  radial  and  longitudinal  stresses,  as  the  results  in  some 
instances  show  a  Tariance  between  the  observed  data  and  the  algebraic 
sam  of  the  strains  developed  by  the  component  stresses  when  not  in 
combination. 

BAILROAD-TRAGK  EXPERIMENTS. 

A  series  of  twelve  diagrams  illustrate  the  results  of  some  experi- 
ments on  the  behavior  of  rails  under  actual  conditions  of  service. 

Two  weights  of  rails  yrere  experintented  with,  a  66-pound  and  a  75- 
pound  section.  They  rested  on  oak  ties  in  each  case,  but  two  kinds  of 
ballast  were  used — gravel  and  cinder. 

The  depressions  of  the  rails  were  observed  under  locomotives  of  dif- 
ferent types  and  different  weights. 

Observations  were  also  made  on  the  depression  of  the  roadbed  in 
the  vicinity  of  the  locomotive,  as  it  was  found  that  not  only  were  the 
rails  depressed  under  the  weight  of  the  locomotive,  but  there  was  a  sen- 
sible depression  of  the  roadbed  under  and  for  some  distance  on  each 
side  of  so  great  a  weight. 

The  character  of  the  ballast  exerts  a  decided  influence  on  the  total 
depression  of  the  rails. 

Profiles  show  how  differently  the  rails  are  depressed  under  engines  of 
different  wheel  bases,  and  the  modifications  in  curves  due  to  the  weights 
on  the  leading  truck  wheel  and  tender  wheels  over  the  class  of  switch- 
ing engines  in  which  the  entire  weight  is  carried  on  the  driving  wheels. 

The  fiber  stresseswere  ascertained  by  measuring  the  strainsdeveloped 
in  the  bases  of  the  rails,  and  stresses  reaching  13,810  pounds  per  square 
inch  were  found  with  the  track  in  normal  condition,  while  removing  the 
tie  increased  the  fiber  stress  at  that  point  to  16,430  pounds  per  square 
inch. 

Advance  wave  determinations  were  made  showing  the  elevation  of 
the  rail  before  the  locomotive. 

Much  interest  centers  on  these  practical  tests,  which  are  carried  on 
for  the  purpose  of  ascertaining  the  behavior  of  material  in  service  in 
situations  where  synthetical  d^uctions  are  difficult  and  uncertain  from 
the  number  of  unknown  functions  present. 

So  little  is  known  of  the  action  of  the  roadbed  and  ties  that  a  determi- 
nation of  the  fiber  stresses  in  rails  necessarily  becomes  the  subject  of 
experimental  inquiry. 

These  results  should  assist  in  the  drawing  up  of  suitable  specifica- 
tions for  the  material  of  rails. 

The  large  number  of  laboratory  experiments  become  of  greater  value 
and  their  application  more  satisfactory  when  supplemented  by  these 
direct  inquiries.  In  fact,  it  is  believed  that  tests  having  for  their  object 
practical  determinations  of  strains  in  existing  structures  would  gen- 
eraUy  supply  important  data,  and  it  is  intended  to  give  considerable 
prominence  to  these  lines  of  investigation. 
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BUILDING  MATERIAL. 

During  the  past  fiscal  year  samples  of  building  material  have  been 
collected  from  many  different  States.  The  tests  of  some  of  this  material 
are  reported  herein,  and  other  tests  will  be  made  during  the  current 
year. 

It  is  intended  in  this  series  to  include  representative  material  from  all 
parts  of  the  country,  that  the  constructive  value  of  the  building  material 
resources  shall  be  fully  illustrated. 

The  tests  with  stones,  brick,  and  clay  products  in  general  will  not  only 
include  the  ordinary  compression  tests  of  the  material,  butwillbe  greatly 
extended  so  as  to  determine  many  physical  properties  rarely  developed 
by  experimental  investigation — ^properties  believed  to  play  important 
parts  in  the  durability  of  the  material  and  its  general  behavior  under 
diflFerent  circumstances. 

In  the  present  report  will  be  found  many  observations  on  the  elastic 
properties  of  stones  from  whence  may  be  seen  how  unlike  stones  are  in 
respect  to  their  degree  of  compressibility. 

Stones  of  extreme  softness  stand  to  those  of  extreme  rigidity  in  about 
the  ratio  of  1  to  7. 

The  differences  in  structure  are  further  shown  by  observations  on  the 
ratio  of  lateral  expansion  to  longitudinal  compression  of  the  material. 
The  values  found  range  between  ^  and-iV 

The  coefficients  of  expansion  were  determined  with  the  stones  in 
water  baths  covering  a  range  of  temperature  from  about  freezing  to 
boiling  water. 

The  swelling  of  some  stones  immersed  in  water  was  noted,  and  a 
similar  effect  on  other  stones  due  to  exposure  to  higher  temperatures 
was  also  observed. 

Sandstones  generally  swell  most  upon  exposure  to  moisture,  and 
the  marbles  acquire  the  greatest  permanent  sets  due  to  elevation  of 
temperature. 

It  can  not  yet  be  said  that  marbles  as  a  class  of  stones  develop  larger 
permanent  sets  than  dolomites,  yet  so  far  as  our  present  experiments 
extend  such  is  the  case,  the  maximum  temperatures  not  greatly  exceed- 
ing 400°  F.  in  the  experiments  referred  to. 

Strangely  enough,  while  exposure  to  higher  temperatures  increases 
the  permanent  sets  of  many  stones,  a  sandstone  from  the  State  of  Ore- 
gon was  experimented  with  in  which  the  permanent  swelling  of  the 
water  baths  was  very  sensibly  decreased  upon  heating  to  a  tempera- 
.  ture  of  410O  F.  in  a  dry  atmosphere. 

The  remarkable  loss  of  strength  of  some  sandstones  when  wet,  but 
from  which  they  again  recover  when  dry,  has  been  observed.  An 
extreme  instance  of  this  kind  showed  the  wet  stone  to  sustain  only 
about  one-fifth  the  dry  crushing  strength. 

Questions  pertaining  to  the  fire-resisting  properties  of  stones  will  be 
investigated. 

The  effects  of  rapid  and  slow  heating,  with  observations  on  the 
changes  in  dimensions,  both  temporary  and  permanent,  and  whether 
there  is  impairment  of  elastic  properties  and  compressive  strength  when 
subsequently  cooled,  is  one  line  of  inquiry  suggested.  This  method  of 
investigating  the  effects  of  heat  seems  to  promise  tangible  results. 

Chemical  analyses  have  been  made  of  samples  of  the  pulverized 
material  giving  the  average  composition  of  the  rock.  These  results 
will  be  supplemented  by  treatment  of  samples  of  the  rock  in  their  orig- 
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inal  condition  as  quarried  to  the  action  of  solvents,  which  may  aid  in 
explaining  the  phenomena  of  the  mechanical  tests. 

The  lines  of  investigation  for  this  class  of  material  have  by  no  means 
been  exhausted,  and  it  is  believed  a  comparison  of  building  stones  of  well- 
established  durability  under  conditions  of  weather  and  loads  with 
stones  known  on  the  other  hand  to  be  deficient  in  this  respect  will 
enable  as  to  identify  what  characteristics  are  favorable  or  what  unfa- 
vorable in  bnilding  material. 

At  the  close  of  tlie  World^s  Columbian  Exposition  samples  of  build- 
ing material  which  had  been  on  exhibit  by  the  different  States  were 
forwarded  to  this  arsenal  and  were  tested,  and  these  results  are 
incladed  in  this  report. 

MUSIC  WIRE. 

Some  music-wire  samples  were  also  obtained  for  testing  from  exhib- 
ited material  at  the  Exposition. 

Complete  tests  of  elastic  properties  and  tensile  strength  were  made, 
with  coiling,  swaging,  and  eyeing  tests. 

It  appears  from  the  reports  of  earlier  tests  on  this  kind  of  wire  that 
a  great  advance  in  tensile  strength  has  been  made  in  wires  of  recent 
mannfactore. 

The  maximum  strength  found,  one  of  the  smallest  sized  wires,  No. 
12  masic-wire  gauge,  was  402,870  pounds  per  square  inch.  The  actual 
diameter  of  this  wire  was  0.0284  inch. 

The  elongations  and  permanent  sets  were  measured  on  wires  of  each 
size  from  No.  12  to  27  music- wire  gauge  by  a  micrometer  attached  to 
the  specimen  by  forked  clips,  which  enabled  the  measurements  to  be 
taken  without  injury  to  the  wire  at  the  points  of  contact  with  the 
iostrament. 

Tests  of  specimens  prepared  with  eyed  ends,  as  generally  used  in 
pianofortes,  were  made. 

The  behavior  of  these  specimens  was  very  erratic  and  the  loss  in 
strength  considerable.  This  was  the  case  both  with  samples  which  had 
been  eyed  by  the  manufacturers  of  the  wire,  and  those  specimens  which 
were  eyed  by  a  prominent  firm  of  piano  string  makers. 

The  manner  of  fracture,  an  oblique  shearing  surfaee,  indicated  injury 
had  been  done  the  wire  by  the  torsional  set  given  the  parts  twisted 
together  to  form  the  eye. 

Some  eyes  were  formed  at  this  arsenal  which  were  made  by  twisting 
the  parts  of  the  wire  together  without  the  torsional  set,  as  described  in 
remarks  accompanying  the  details  of  the  tests. 

Better  results  were  obtained  with  these  improved  eyes,  both  as  regards 
the  strength  they  developed  and  the  uniformity  of  the  results,  the 
strength  developed  being  about  the  same  as  wires  tested  over  j^Q-inch 
pins,  corresponding  to  the  wrest  pins  in  musical  instruments. 

ETTOURANCE  TESTS  OF  METALS. 

These  tests,  in  the  form  of  rotating  shafts,  have  been  continued  from 
former  years.  The  information  thus  derived  on  the  number  of  repe- 
titions of  alternate  stresses  necessary  to  produce  rupture  in  metals  of 
different  tensile  properties  is  of  much  interest. 

The  fiber  stresses  experimented  with  are  relatively  much  greater  than 
would  be  applied  in  service  to  metals  in  so-called  permanent  structures. 

The  speed  of  rotation  has  been  increased  from  400  to  1,500  per  minute, 
and  the  shafts  have  been  maintained  at  nearly  uniform  temperatures 
by  means  of  a  8ti*eam  of  water  played  upon  them. 
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Considerable  time  is  required  to  develop  results  of  this  class,  notwith- 
standing the  application  of  high  fiber  stresses  and  rapid  alternations  of 
loads. 

Tensile  tests  of  the  several  grades  of  steel  employed  show  compara- 
tively uniform  results,  but  the  tests  with  repeated  stresses  are  charac- 
terized by  variations  of  great  magnitude.  Inasmuch  as  the  two  tests 
do  not  follow  parallel  courses  it  strongly  suggests  that  other  properties 
besides  those  developed  by  the  tensile  tests  contribute  toward  the  endur- 
ance of  repeated  stresses. 

Judgin  g  from  the  tests  which  have  been  m  ade  up  to  the  present  time,  the 
stresses  which  can  be  repeatedly  applied,  for  what  might  be  considered 
practically  an  indefinite  period,  are  much  below  the  tensile  elastic  limits 
of  the  medium  hard  steels.  In  fact,  the  tendency  is  toward  a  limit  below 
35,000  pounds  per  square  inch  for  the  grades  represented'in  this  report, 
notwithstanding  elastic  limits  of  the  higher  carbon  steels  reach  83,000 
pounds  per  square  inch. 

That  a  steel  of  high  elastic  limit  will  endure  the  application  of  higher 
loads  for  a  given  number  of  times  than  a  mild  steel,  tests  in  this  series 
clearly  show,  but  considering  the  behavior  of  the  two  grades  of  metals 
upder  repeated  loads  extending  over  a  practically  indefinite  period, 
the  tests  raise  the  question  of  how  much  permanent  gain  has  been 
acquired  by  the  higher  grades  of  steel. 

The  indications  now  are  that  steels  of  high  tensile  properties  do  not 
possess  correspondingly  high  limits  of  endurance  to  repeated  stresses  of 
long  duration. 

This  is  about  as  far  as  a  general  statement  of  the  case  can  be  made. 

To  aid  in  showing  what  phases  the  metal  of  these  shafts  passes  through 
&om  the  original  state  of  the  steel  until  rupture  occurs  tensile  tests 
have  been  made  of  specimens  taken  from  ruptured  endurance  shafts. 

The  specimens  have  been  made  annular  in  form,  boring  out  the  metal 
at  the  central  part  of  the  shaft  and  testing  only  the  metal  near  the  sur- 
face, where  the  fiber  stresses  during  the  rotating  tests  were  the  highest. 

Tensile  tests  of  these  specimens  suggest  some  explanation  for  the 
anomalous  fact  that  repeated  alternate  stresses  eventually  rupture 
metals,  notwithstanding  fiber  stresses  not  equaling  the  tensile  elastic 
limits  are  used. 

To  obtain  as  direct  a  comparison  of  results  as  possible  the  same  form  of 
annular  specimens  were  taken  from  the  outer  ends  of  the  rotating  shafts 
and  the  strength  of  the  middle  and  end  specimens  compared. 

Accompanying  the  details  of  these  tests  in  the  body  of  the  report  is 
a  table  showing  the  loss  or  gain  in  the  middle  specimens  over  the  end 
ones,  from  whence  it  may  be  seen  that  a  number  of  the  middle  specimens 
developed  a  much  higher  tensile  strength  than  the  shaft  originally  pos- 
sessed, as  shown  by  the  corresponding  end  specimen. 

In  some  tests  the  middle  specimen  showed  a  loss,  while  in  other  cases 
the  differences  were  not  very  pronounced  between  the  two  specimens 
from  the  same  shaft. 

The  greatest  gain  displayed  by  the  middle  specimen  was  21,320  pounds 
per  square  inch,  two  other  specimens  showing  14,350  and  13,950  x>ounds 
-per  square  inch,  respectively. 

Three  of  the  middle  specimens  showed  a  loss,  the  least  7,000,  the 
greatest  14,030  pounds  per  square  inch. 

Specimens  which  showed  a  loss  and  many  which  showed  a  gain  in 
tensile  strength  developed  upon  testing  minute  surface  cracks. 

Exhaustion  of  ductility  or  toughness  seems  to  follow  the  application 
of  repeated  alternate  stresses  when  the  stresses  are  of  sufficient  mag- 
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nitride  to  eventnally  rapture  the  metal,  and  duriDg  the  time  this  aiiDi- 
hOation  of  toughness  is  going  on  there  is  apparently  a  gain  in  tensile 
strength. 

When  the  exhaustion  of  the  toughness  is  complete  and  the  loads  on 
the  shafts  are  sufficiently  great  incipient  rupture  begins,  circumferen* 
tial  cracks  are  developed,  and  by  reason  of  their  general  development 
and  extension  final  rupture  of  the  shaft  soon  follows. 

The  higher  tensile  strength  and  less  toughness  displayed  by  some  of 
the  middle  si)ecimens  than  was  possessed  originally  by  the  shaft  fur- 
nishes grounds  for  the  belief  that  individual  parts  of  the  steel  are 
actually  loaded  to  this  maximum  tensile  strength  before  rupture  of  the 
shaft  takes  place,  notwithstanding  the  low  computed  fiber  stress  on 
the  shaft 

If  this  deduction  is  true,  then  tensile  strength  is  at  least  a  fhnction 
of  the  durability  of  metal  working  under  high  fiber  stresses,  the  metal 
passing  through  a  state  of  maximum  cohesive  resistance,  although 
finally  rupturing  under  a  load  apparently  below  its  primitive  elastic 
limit. 

Final  rupture  occurring  under  a  load  below  the  primitive  elastic  limit 
makes  it  appear  that  gradual  relaxation  or  loss  in  strength  followed  the 
stage  of  maximum  strength,  but  the  evidence  on  this  point  is  by  no 
means  conclusive.  Efforts  are  being  made  to  develop  such  additionid 
facts  as  may  throw  light  upon  this  important  subject. 

MISCELLANEOUS  TESTS. 

Each  annual  rei>ort  contains  a  number  of  tests  on  special  subjects 
intended  to  develop  special  features  in  connection  with  current  work 
in  the  Ordnance  Department  or  other  departments  of  the  Gt)vemment. 

These  tests  frequently  supplement  the  more  elaborate  series  of  inves- 
tigations in  addition  to  the  immediate  objects  of  the  tests,  and  much 
general  information,  available  in  many  ways,  is  found  among  these 
detached  tests. 

The  operations  of  the  machine  have  been  conducted  and  the  tests 
and  reports  made,  as  usual,  by  Mr.  James  E.  Howard,  G.  E.,  to  whose 
great  experience  and  extreme  carefulness  we  are  indebted  for  the  scope 
and  accuracy  of  the  tests. 

The  analyses  and  photographs  have  been  made  by  Mr.  Edwin  E. 
MacNutt,  the  capable  chemist  in  charge  of  the  laboratory  connected 
with  the  testing  department.  They  form  a  very  necessary  part  of  the 
report 

Very  respectfully,  your  obedient  servant, 

J.  W.  Reilly, 
Major  J  Ordnance  Department^  U.  8.  A.j  Commanding. 

The  Ghisf  of  Ordnance,  U.  S.  A., 

Waahingtonj  D.  0. 
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8-INCH   STEEL   B.  L.  RIFLEa 

Tube  J^o.  25. 

No.  4998. 

Marks,  y^J 
I>iaineter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gaoled  lengt>li,  S*'. 
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/      Applied  loads. 

Slonntkm 
permoh. 

Saccesiiive 
elon^tioii 
per  inch. 

PermaneDt 
set. 

Snocesaive 

permaneut 

set. 

RcmarkB. 

1    Totftl. 

'Per-  so  xuire 

IPoinuf*. 
250 
1,»0 
2,500 
5.000 
7,500 
8,750 
9,000 

l.OOO 

&,ooo 

lO,  OOO 
20,000 
SO,  OOO 
35,  OOO 
30,000 

37,  OOO 

38,  COO 
30,000 
40,  OOO 
87,  OOO 

Jneh. 
0. 
.000167 
.000307 
.000700 
.001033 
.001300 
.001383 
.101333 
.001867 
.001400 
.001433 

Inch. 

0. 

« 000107 
.000200 
.000333 
.000333 
.000267 
.000033 

0. 
.000034 
.000033 
.000033 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strongih. 

.000033 

.000033 

9,500 
9,750 
10,000 
21,900 

1 

] 

Creneral  anmmary. 

TniBQie  stxeoKtli  per  square  inch  of  original  section pounds..  87,600 

Bonmtioii  pS- l»cl>  »fteTraptare inch..    .1800 

Aednetionin  disuneter  »t  point  of  rupture do...      .104 

Mnctiontn  are*  after  rapture,  per  cent  of  original  section 38.6 

Position  of  TiipUMe 1"  from  neck 

Cbaracier  of  t>coken  enrface silky,  serrated 

BkmgaUon  of  tncli  sections ".11,  ".16,  ".27* 


BL,  Ex,  95 
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8-INCH   BTEEL   B.  U  RIFLES, 

Tube  No.  26. 


No.  4999. 

Marks,  i'^J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^. 


Applied  loMls. 

Eloneation 
periboh. 

SnooMBiye 
elongaUon 
perlncli. 

Permanent 
aet. 

Snoceasive 

permanent 

aet. 

Remarka. 

Total. 

Persqaare 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
20,600 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48, 000 
82,400 

Ineh. 
0. 

.000183 
.000838 
.000700 
.001007 
.001833 
.001500 
.001667 
.001733 
.003333 
.005367 
.006500 
.007667 
.008667 

Jneh. 
0. 

.000183 
.000200 
.000367 
.000367 
.000266 
.000167 
.000167 
.000066 
.001600 
.002034 
.001183 
.001167 
.001000 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initialload. 





1 

0. 

.000100 

.000100 

Elaatio  limit. 

1 

1 

1 

TenaUeatrength. 

Oeneral  Bummary. 

Tenaile atrength  per  aqnare  inch  of  oriffinal  aection ponnds..    81,400 

Slaatio  limit  per  aquare  inch  of  original  aection do...    48,000 

Elongation  per  IncD  after  ruptnre inch..     .2007 

Elongation  per  inch  nnder  strain  at  elaatio  limit do ...  .  001738 

Reduction  in  diameter  at  point  of  rnpture do...       .154 

Bednction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Poaitlon  of  rupture l"ftomneck 

Character  of  broken  anrface siUy.  trace  of  granulation 

Elongation  of  inch  aectiona ".85*,  ".16,  ".U 
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TUBB. 


No.  5001. 
Marks,  ^.li 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 
Gauged  length,  3''. 


Applied  loads. 

ElODffEtlon 
per  loch. 

Snoeeaaiye 
elongation 
per  Inoh. 

Permuient 
•et. 

Sncoesalye 

permanent 

set. 

Remarks. 

ToUl. 

rer  sqiure 
inoh. 

250 
1,250 
2,500 
5,000 
7.500 
8.760 
10.000 
10.600 
10,750 
11,000 

1,000 

5,000 

10,000 

20,000 

ao.ooo 

35.000 
40.000 
42,000 
43,000 
44.000 
45.000 
4fi.00O 
47,000 
48,000 
40,000 
90,000 
51,000 
52,000 
53,000 
64,000 

6:;,  000 

66,000 
57,000 
68,000 
03,680 

Inch. 
0. 
.000100 
.000300 
.000633 
.000067 
.001133 
.001300 
.001367 
.001400 
.001433 
.001433 
.001467 
.001633 
.001600 
.001633 
.001667 
.001667 
.001700 
.001733 
.003000 
005000 
.006333 
.007:^33 
.008833 

Ineh. 

0. 

.000100 
.000200 
.000333 
!000334 
.000166 
.000167 
.000067 
.000033 
.000033 

0. 
000034 
'.000066 
.000067 
.000033 
.000034 

a 

.000033 
.000033 
.001267 
.002000 

Ineh. 

0. 
0. 

Ineh. 
0. 

Initial  load. 

• 
Elastic  limit 

Tensile  strength. 

0. 

0. 

11.260 

11,500 

11,750 

1    12,000 

1    12,250 

12.500 
12.750 
13,000 
13.250 
13.500 
13,750 
14.000 
14,250 
14,500 
23,420 

1 

1 

.001333 
.001000 
.001000 

' 

1 

General  »ummary, 

TcmUs strength  per  aqnare  inoh  of  orieinal  section pounds..    96,680 

Ilaatic  limit  per  so  nare  inch  of  original  section do...    63,000 

Zleagation  per  incB  after  mptore. . .  / inch..    ,  .2033 

SloBgatioB  per  inch  under  strain  at  elastic  limit do ...  .  001733 

Bsdnction  im  diameter  At  point  of  rupture do...       .164, 

Seductkm  in  area  after  rupture,  per  cent  of  original  section 47.2 

Pocition  of  rupture I'M  from  neck 

Chaneter  of  broken  surface silky 

Ehmc»tion  of  inch  sections ".32*,  ".18,  ".11 
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8-INCH  STEEL  B.  h.  BIFLES. 

Tube. 


No.  5000. 

Marks,  S^.,^A 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loftdB. 

Elongation 
per  Inch. 

Snccesaive 
elongation 
perinch. 

Permanent 
set. 

Sncceeaire 

permanent 

set. 

"Rfffnarlcffi 

Total. 

Per  sanare 
inch. 

Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
8.750 
10,000 
10,500 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,160 
12,500 
12, 750 
13,000 
13,250 
13,500 
13,750 
22.070 

Foundt. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53, 000 
54,000 
55.000 
88,280 

Inch. 
0. 

.000007 
.000300 
.000633 
.000967 
.001133 
.001300 
.001.367 
.001400 
001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.002333 
.006687 
.007667 
.008667 
.000500 

Inch. 
0. 

.000007 
.000233 
.000.^^3 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.  .000033 
.000633 
.004334 
.001000 
.001000 
.000833 

Inch. 
0. 
0. 

Inch. 
0. 

Inltialload. 

Elastic  limit. 
Tensile  strength. 

1 

0. 

..-.-. ...... 

0. 

..  .. 

i 

1 

i 

1  

1 

1 

General  aumniary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    88,280 

EListIo  limit  per  saoare  inch  of  originaTseotion do...    50,000 

Elongation  per  incn  after  mptore inch. .      .  2233 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Beduotion  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section...: 48.7 

Position  of  rupture 1".  3  from  neck 

Character  of  broken  surface •flkji  oblique 

Elongation  of  inch  sections ".12,  ".87*,  ".H 


a-mCU   STEEL   B.  L.  BIFLE& 

Tube. 
iSo.  Bon. 

Marks,  ^^\ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  incli. 

Gaaged  length,  3". 
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mAIKr&MATI 

Snooeuiye 
elon^tion 

Permanent 
■et. 

Snooessive 

permanent 

■et. 

Bemarks. 

ToteL 

Peraanare 
iaen. 

pwlnoh. 

PtoMMb. 
250 
1.250 
2,500 

5,000 
7,500 
8,750 
10,000 
10,500 
10.750 
ll.OOQ 
11,250 
U.500 
11,750 
12.000 
12,250 
12.500 
12.750 
13,000 
21,170 

1,000 

6,0UO 
10.000 
20,000 
80.000 
86.000 
40,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
84,680 

Inek, 
0. 
.000100 
.000800 
.000633 
.000097 
.001183 
.001800 
.001867 
001400 
.001483 
.001467 
.001500 
.001588 
.003333 
.004500 
.006167 
.007000 
.006000 
.1307 

Inch. 
0. 

.000100 
.000200 
.000338 
!000334 
.000166 
.000167 
.000067 
000033 
!000038 
.000034 
.000033 
.000033 
.001800 
.001167 
.001667 
.000833 
.001000 
.1287 

itieft. 
0. 

0. 

Inch. 
0. 

InitlAlload. 

ElaBticlimii. 
Tensile  strength. 



0. 

............ 

0. 



1 

, 

1 

1 

1 

:::;:;::  1 

i 

General  mmmary. 

TsBsile strength  per  aqiiAre  inch  of  orisinal  section pounds..    84,680 

Bastie  limit  per  sonare  inch  of  originiu  section do...    47,000 

KWngatioa  per  inch  after  mptnre Inch..      .2507 

Sloogation  per  inch  under  strain  at  elastic  limit do...  .001538 

Xedoetloii  In  diameter  at  point  of  roptare do. ..       .  184 

Bednctioo  In  area  alter  mptore,  per  cent  of  original  section 54.6 

Ptaitfon  of  rapture at  middle  of  stem 

Ckaraeter  of  broken  sorCsoe silky 

laniHatkin  qf  inch  sections ".  16, ".  45*. ".  16 
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8-INCH   STEEL  B.  L.  BIFLEa 
TXTBB. 


No.  5010. 

Marks,  S^,\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Per  so  nan 
inon. 


Elongation 
per Inch. 


SnoceRsive 
eloneation 
per  inch. 


Permanent 
set. 


Successive 
permanent 


Remarks. 


Poundi. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11.260 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14.250 

14,600 

22,070 


Pound$. 
1,000 
5,000 
10,000 
20,000 
80,000 
36,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
60.000 
51,000 
62,000 
68,000 
54.000 
65,000 
66,000 
57,000 
68,000 
88,280 


Inch, 
0. 

.000100 
.000300 
.000638 
.000067 
.001133 
.001333 
.001400 
.001483 
.001467 
.001500 
.001567 
.001600 
.001667 
.001700 
.001733 
.001767 
.001800 


.010000 
.010100 

.oiiooa 

.011600 
.012667 
.1467 


Inch, 
0. 
.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000067 
.000033 
.000034 
.000033  I 
.000067  I 
.000033 
.000067  I 
.000033 
.000033 
.000034  , 
.000033  > 
.000033 
.008167  . 
.000400 
.000600  I 
.000600 
.001067  I 
.184038  i 


Inch. 
0. 
0. 


iueA. 


Initial  load. 


Elastic  Umii. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit * do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface silky,  60  per  cent  of  surface  interspersed  with  fine  granulation 

Elongation  of  inch  sections « ".88%". 17,  ".12 


88.280 

68,000 

.2067 

.001833 

.144 

44.6 


8-INCH   STEEL   B.  L.  RIFLES. 

Tube  ISo.  28. 
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Marks,  i^^ 

Diameter,  ^''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


No.  5188. 


/- 


AppUma  Jottdo. 


/  SJoDsation 


/  Total. 


I  Peri 
inclt. 


I 


SncoeMlTe 
elongation 
periaah. 


Permanent 


SocoesBive 
permanent 


Remarke. 


250 
1.250 
2,500 

5,000 
7,500 
8,750 
10.000 
10,500 
10,750 
11,000 
11.250 
11.500 
11.750 
12,000 
12,  KO 
12,500 
12,750 
13,000 
13,250 
12,500 
13,750 
liOQO 
22,120 


1.000 

s,ooo 

10,000 
20,000 
30,000 

as,ooo 

40,0J0 
42,000 

43,  OOO 

44,  OOO 

45,  OOO 
4«.  €»00 

47,  OOO 

48,  OOO 
4S»,  OOO 

50,  UOO 

51,  OOO 
S2,000 
63,000 

54,  OOO 

55,  OOO 

6e,ooo 

88,4SO 


Tnch, 
O. 

.000100 
.000300 
.000033 
.  000907 
.001100 
.  001300 
.001333 
.001367 
.001400 
.001433 
..001487 
.001500 
.00153S 
.001000 
.001633 
.001067 
.002607 
.  O03167 
.O01333* 
.  007333 
.01C333 


iMh. 


.000100 
.000200 


Inch. 
0. 
0. 


IndL 


Initial  load. 


.000334 
.000133 
.000200 
.000033 
.000034 


.000033 


.000033 
.000033 
.000067 
.000033 
.000034 
.001000 
.000500 
.001166 
.003000 
.003000 


Blastic  limit. 


Tensile  strength. 


General  sumtnary. 


.1.-^^  ^.^««.«f4.k -nMT  »a XI are  inch  of  original  aectlon pounds..    88,480 

5fc?^^JS?iJKTi3r»rt«r  T«P*"" inch..      .2067 

^2!^IS^\SSS^d•^^  strain  at  elastic  limit do...  .001667 

SSS^i?rdl«^tS^»*Poi"*o'™PtMe do...        .164 

M^tiSSina^Stei- rapture,  percentof  original  section 49.7 

pi^^f  ruF*ixre..---^r.- "1.6  from  nejk 
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8-INCH   STEEL   B.  L.  RIFLBB. 

Tube  No.  28. 
No.  6189. 


Marks,  J^^^? 

Diameter,  ".664. 

Sectional  area,  .26  square  iucb. 

Gauged  length,  3''. 


Applied  loadB. 

Eloneatlon 
per  inch. 

SocoeMive 

Permanent 
set. 

Succeeeive 

Total. 

PerMoare 
inch. 

elongation 
per  inch. 

permanent 
Bet. 

Remarks. 

Pounds. 

250 

1,250 

2,600 

6,000 

7,600 

8,750 

10.000 

10,500 

10,750 

11,000 

11,250 

11  500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,260 

21,040 

Pounds, 
1,000 
6.000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51.000 
52,000 
53,000 
84,160 

Inch, 
0. 
.000133 
.0Q0300 
.000638 
.000967 
.001138 
.001300 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
.001667 
.011333 
.013000 
.014000 
.015000 

Inch. 
0. 

.C00133 
.000167 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 
.009066 
.001667 
.OOllKW 
.001000 

Inch. 
0. 
0. 

Inch, 
0. 

IniUal  load. 

0. 

Elastic  limit 

0. 

1 

1 

1 

1 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds. .    84,160 

Elastic  limit  per  so nare  inch  of  original  section do . . .    48, 000 

Elongation  per  inch  after  mptare inch . .      .  2207 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  0016K3 

Red  action  in  diameter  at  poi  n  t  of  mpt  u  re do . . .       .  1 14 

Redaction  in  area  after  rapture,  per  cent  of  original  section 36. 4 

Position  of  rupture 1".  5  from  neok 

Character  of  broken  surface silky 

Elongstion  of  inch  sections ".  21,  ".  33*,  ".  14 


8-INCH   8TEEL  B.  L.  BIFLEfl. 
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Tube  No.  2 

No.  6190. 
Maris,  |%f 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Oan^red  Jeust^  3'^ 


AppUcd.  loads. 


ToUI. 


Per  aquare 


l^^iSS 


250 
1,2S0 
8.900 
5,000 
7,500 
8,750 
10,000 
10.500 
10.750 
11.000 
11.250 
11.500 
11,75© 
U,00O 
12,250 
12«50O 
IS^TSO 
21.900 


/ 


1,000 
0,0(K> 

io»ooo 


ao,  ooo 

86,000 
40.000 
42,  OOO 
43,000 

44.  CMM> 

45,  COO 
40,  OOO 
4rT,000 
48,  OOO 
49.000 
S0,000 
&1,000 
85, 'MO 


BloontUm 


soh. 


IfUk, 


SneeMslTe 
elongation 
perlnoh. 


.000100 
.000300 

.000100 
.000200 

.000838 

.000333 

■  UUUVQI 

.000334 

.001100 

.000183 

.001300 

.000200 

.001338 

.000088 

.001307 

.000084 

.001400 

.000088 

.001407 

.000087 

.001538 

.OOOOOtf 

.002U00 

.000407 

.004507 

.002067 

.000607 

.002000 

000000 

.001333 

.006087 

.000007 

Permanent 


Inek, 
0. 

a 


SaooeeaiTe 
permanent 


■et. 


Iiuh. 


Initial 


Elastic  limit. 


Tensile  strength. 


General  summary, 

T.n.nr.«tifmg¥k  i»er  aqaan inch  of  original  section pounds..    85,440 

^:SSStfSrE^-~toJoforigi»J~»«»n do        4^000 

viAn«&ti<mi>er  Inen  altar  rapture Incn..      .2100 

wS^SSoaSSincli  wilder  strain  at  dastlo limit do...  .001633 

MSttoatadiajiieteratp^tof rapture...  .....    do...       .144 

RedoeUon  in  arcsa  after  mptnie,  per  cent  of  original  section 

Piaitioa  of  ropUouna - 

Chanetar  of  1>Tokeii  ewCioe. 
KloDgaUon  of  inol^  a 


44.6 
l".5fhmineck 

silky 

".11,  ".37*,  ".16 


26 


8-INCH   STEEL  B.  L.  RIFLES. 

Tube  No.  29. 


No.  5191. 

Marks,  IftfJ 

Diameter,  ''.504. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Eloneatloii 
permoh. 

SnooeMlve 
elongRtlon 
per  inch. 

Pennaaent 
aet. 

Saoceagive 

permanent 

aet. 

Remarka. 

TotaL 

Persoaare 

Pottndt, 

260 

1,250 

2.500 

6,000 

7,600 

8,750 

10,000. 

10.500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12.750 

13.000 

18,250 

18,500 

18,750 

14,000 

14,250 

14,500 

21,760 

PwmdM. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54.000 
55,000 
56,000 
57,000 
68,000 
87,040 

Inch. 
0. 

.000067 
.000267 
000600 
.000033 
.001100 
.001267 
.001333 
.001367 
.001400 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.012333 
.013000 
.018700 
.014667 
.015833 

Inch. 

0. 

.000067 
.000200 
.000333 
.000333 
.000167 
.000167 
.000066 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000038 
.010633 
.000667 
.000700 
.000067 
.001166 

Jneh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

1      

:::;:!::::::i ":"""-- 

.. . . 

Elaatio  limit. 

TenaUeatrangth. 

J 

! 

1 

I               '      1 

Oeneral  8ummary, 

Tenaile  strength  per  aqnare  inoh  of  oriffinal  aeotion ponnda..    87,040 

Elaatio  limit  per  aqnare  inch  of  original  aection do...    63,000 

iHongation  per  inch  after  mpture. inch..      .1000 

Elongation  per  Inoh  under  smUn  at  elaatic  limit do . . .  .  001700 

Beduction  in  diameter  at  point  of  mptnre do...       .004 

Eednction  in  area  after  rapture,  peroentof  original  aection 80.6 

Poeitionof  mptore l".19ftomneok 

Character  of  hroken  anrfaoe grannlar,85percent;  dnll  flaky,  15  per  cent 

Elongation  of  inch  aeotiona ".  10*, ".  SO*, ".  12 


ft-mCH   STEEL  B.  L.  BIFLB8. 

Jacket  No.  23. 


•27 


Marks,  |^J 


No.  4988. 


Diameter,  ^'.564. 

Sectional  area,  .26  square  inch. 

Ganged  length,  3'^ 


Elonntlon 
per  Inoh. 

SacoesAive 
elongation 
permch. 

'Permanent 
set 

Snooemive 
permanent 

Mt. 

Bemarks. 

Total 

1 

Perwraare 

\pomnd9. 

250 

1.2S0 

2.560 

5.000 

PouMdt. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58.000 
59,000 
60.000 
61.000 
02.000 
63.000 
64.000 
•8,600 

Inch, 
0. 

.000067 
.000300 
.000633 
.000967 
.001333 
.001400 
.001467 
.001583 
.001567 
.001000 
.001633 
.001667 
.001667 
.001700 
.001733 
.001767 
.001833 
.001900 
.001967 
.002000 
.002067 
.002233 
.002400 
.002933 
.0J4067 
.005533 

0. 

.000067 
.000883 
.000333 
.000384 
000866 
.000067 
.000067 
.000066 
.000034 
.000033 
000033 
.000034 

0. 

.000033 
.000083 
.000034 
.000066 
.000067 
.000067 
.000033 
.000067 
.000166 
.000167 
.000533 
.001134 
.001466 

InA. 

0. 

Inch, 
0. 

Initial  IomL 

"*;;*;";  "i      ::::: 

, 

7,500 

....;..*;..;.!**"! 

10,000 

0. 

I    11.000 

11,250 

11.500 

11,750 

1 

12,000 
12.250 
12.500 

12,750 

13.000 

13.250 

'    13.500 

1 

1       

' '  1 

::::::;:::::i::::::::;:;; 

1 

1 

13.750 

......... ...j. ........... 

14,000 
14.250 
14.500 
14,750 
15.000 
15.250 
15.500 
15,750 
16.000 
24.650 

1 

Elastic  limit. 

Tenaiie  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..    98,6U0 

Bastio  limit  per  sqaai%  inoh  of  original  section do...    59,000 

Elongation  per  inch  after  mptore inch..      .1833 

SIongatioB  per  inch  under  strain  at  elastic  limit do...  .002067 

fiednction  in  diameter  at  point  of  mptnre do...       .114 

Eednction  in  area  after  mptore,  per  cent  of  original  section 86.4 

Position  of  mptnre ".84ftimineck 

Character  of  broken  snrlhoe grannlar,  60percent;  sill^,  40  per  cent 

Elongation  of  inoh  sections ".^,  ".14,  ".13 
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8-inch  steel  b.  l.  rifles. 
Jacket  No.  23, 


Marks,  5/^5 

Diameter,  '^564. 

SectioDal  area,  .25  sqaare  inch. 

Ganged  length,  ^". 


No.  4989. 


Applied  loads. 

ElooffRtion 
per Inch. 

SnoceMire 
elonffAtioii 
permoh. 

Permmont 

Mt. 

SneeMaSre 

B«marks. 

Total. 

PerMoare 

Pcundt, 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
21,750 

Founds. 
1,000 
6.000 
10.000 
20,000 
80.000 
40,000 
44,000 
46.000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64.000 
66.000 
97,060 

Ineh, 
0. 

.000067 

.000233 

000600 

!oooooo 

.001267 
.001867 
.001400 
.001400 
.001488 
.001600 
.001600 
.001667 
.008000 
006888 
;006483 
.007600 
.006667 

Ineh. 
0. 

.000067 
.000166 
.000997 
.000300 
!000367 
.000100 
000038 

o'. 

.000068 

000067 

! 000100 

000067 
; 001333 
.002838 
.001100 
.001167 
.001067 

IndL 
0. 
0. 

Ineh. 
9. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

0. 
0. 

1 

1 

1 

1 

i 

1              **  ' 

j 

1 

General  enmmarjf. 

Tensiia stvsngth  per  square  inoh  of  orinnal  section ponnds..    87,000 

Blsstie Usnit  per  sonare  inch  of  original  section do...    60,000 

Blongation  per  inon  after  raptare inch..      .2333 

Blongatim  per  inch  under  ste«in  at  elasUo  limit do ...  .  001667 

Beductlon  in  diameter  at  polntof  mptnre do...       .164 

BedacUon  in  area  after  rapture,  per  oent  of  original  section 49. 7 

Position  of  rupture ".28  from  neck 

Charaoter  of  broken  surface..., silky 

XlongaUon  of  inch  sections ".14, ".  83*, ". » 


8-inch  steel  b.  l.  bifles. 
Jacket. 
No.  5003. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 
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XloontlOD 
per  boh. 

SneoMsire 

Permanent 

set. 

SneceMlve 
permanent 

Mt. 

Bemarks. 

TtoUL 

PerMoare 
inck. 

JVWMfo. 

260 
1,250 
2,500 
5,000 
7,500 
10,000 
11,000 

11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,290 
13,500 
13,  TOO 
14,000 
22.980 

Pound*. 
1.000 
5,000 
10,000 
20.000 
80.000 
40,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
91,920 

0. 

.000100 
.000383 
.000667 
.001000 
.001388 
.001488 
.001500 
.001538 
.001567 
.001600 
.001688 
.001067 
.001700 
.002667 
.004338 
.000000 
.007167 
.006167 

a 

.000100 
.000283 
.000334 
.000333 
.000333 
.000100 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.001666 
.001667 
.001167 
.001000 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

JElaatlclimit. 
Tensile  strength. 



I 

) 

0. 
0. 

1 

:::::;L...: 

, 

1 

1 

OeMral  summary, 

Tenailastreiiglli  per  sqnare  inch  of  original  section pounds.     91,920 

Xlaatiellmii  per  sanareinoh  of  original  section do..      51,000 

JSkmgfttSon  per  inon  alter  mptore inch..      .  1707 

SkmgatioB  per  inch  nnder  strain  at  elastic  limit do...  .001700 

Bedaotkm  In  diameter  at  point  of  mptore do...       .164 

SednotSon  in  area  after  rapture,  per  cent  of  original  section 49.7 

Position  of  mptore 1".  23  from  neck 

Chsracter  of  broken  surface silky 

ElongatUm  of  inch  sections ".»♦,".  20*.  ",  10 


30  a-inoh  steel  b.  l.  bifle& 

Jacket. 

No.  6002. 

Marks,  S%\ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


AppUedloftda. 

Eloogatlon 
per  Inch. 

SnooMBiTe 

P6nilAll6llt 
Mt. 

SVCMMMiTe 

permanent 

a«t. 

Bemarka. 

ToteL 

PerMnare 
inon. 

PawndM. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18.250 

13,500 

13,750 

22.460 

POttlMto. 

1,000 
6,000 
10,000 
20.000 
80,000 
40,000 
44,000 
45,000 
48,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53.000 
54.000 
55,000 
89,840 

JncA. 
0. 
.000087 

.000287 
.000600 
.000933 
.001300 
.001433 
.001487 
.001487 
.001500 
.001587 
.001887 
.001733 
.002333 
003333 
.004687 
.006667 
.008383 

Ineh. 
0. 
.000087 

.000200 
.000333 
.000333 
.00036^ 
.000133 
.000034 
0*. 

.000033 
.000067 
.000100 
.000066 
.    .000600 
.001000 
;  001334 
.002000 
.001888 

Inch, 
0. 
0. 

JndL 

Initial  loud. 

AUatksllinil 
Tensile  strength. 

0. 

0. 

1 

t 

i           .1*. 

1 

1 

General  eummary, 

Teaafle  strength  peraqaare  inch  of  original  section pounds..    89,840 

Slastlc  limit  per  sanare  inch  of  original  section do...    60,000 

Aongation  per  inon  after  mptvre inch..      .1000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001788 

Bednction  in  diameter  at  point  of  mptare do...       .164 

Seduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture '^8fh«lneck 

Character  of  Broken  surface ailky 

Blongation  of  inch  sections ".86*,  ".11,  ".11 


»-lNCU   STEEL   B.  L.  RIFLES. 

Jacket  No.  2«, 
No.  5021. 

Diameter,  ''.564. 

Sectional  area,  .25  SQuare  inch. 

Ganged  length,  3". 
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Applied  loads. 

El<memtlon 
per  Inch. 

Snooeasive 
eloDgation 
per  inch. 

Permanent 
set. 

SuceMire 

permanent 

set. 

Bemarks. 

ToUL 

Per  miiarn 

250 
1,250 
2,500 
5.000 
7,500 
10,000 

roundg, 
1,000 
S,000 
10,000 
20.000 
30,000 
40,000 
44.000 
45.000 
4«,000 
47,000 
«8,000 
-40,000 
£0,000 
SI.  000 
92,000 
63,000 
54,000 
66,000 
56,000 
57,000 
68,000 
01.640 

Ineh. 
0. 
.000067 
.000267 
.000600 
.000067 
.001300 
.001433 
.001467 
.QP1500 
.001500 
.001633 
.001600 
.001667 
.001700 
.001733 
.001767 
.006333 
.006767 
.007667 
.008667 
.010000 
.1467 

Inch. 

0. 

.000067 
.000200 
.000333 
.000367 
.000333 
.000183 
.000084 
.000033 

0. 

.000083 
.000067 
.000067 
.000033 
.000033 
.000034 

!000433 
.000000 
.001000 
.001833 
.1367 

IfUh. 

0. 
0. 

Ineh. 
0. 

IniUalload. 

Elastic  Umil 
Tensile  strength. 

0. 
0. 

1    11.000 

1    11,250 



11,500 

n,750 
12,000 
12,360 
12.600 
12,7^ 
13.000 
13.2SO 
13.500 
13.750 

1 



14,000 

14,250 

14,500 



22,010 



General  eummary. 

Tensile  strength  per  square  inch  of  original  secti<Ai pounds..    01,640 

Elsstie  limit  per  souare  inch  of  original  section do...    68,000 

Eloagatian  per  inen  after  mptare inch..      .2067 

Boagation  per  inch  under  strain  at  elastic  limit do...  .001767 

Bednction  in  diameter  at  point  of  rupture do . . .       .124 

Rcdnctionin  area  after  rupture,  percent  of  original  section 38.2 

Position  of  rupture : ".80  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

Bongationof  inch  aections ".  14, ".  17, ".  81* 


32  8-lNCH   8TEEL   B.  L.  RIFLES. 

Jacket  No.  26. 

No.  5022. 

Marks,  i^  J 

Diameter,  ''.564. 

Sectional  area,  .25  square  iDch. 

Gauged  length,  3''. 


AppUedlM^. 

EloDgition 
perinoh. 

BaoooBsire 
elongation 
perinoh. 

Permanent 
set. 

Saooeaaiye 

permanent 

set. 

Bemarka. 

ToUl. 

Per  square 
inob. 

Pound«. 
260 
1.250 
2,600 
5,000 
7,500 
10.000 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
21,120 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
61.000 
84,480 

Inch. 
0. 

.000067 
.000300 
!000633 
.000967 
.001267 
.001433 
.001467 
.001600 
.001600 
.005400 
.008333 
.010000 
.011333 
.1400 

Inch. 
0. 

.000067 
.000283 
.000888 
.000884 
.000300 
.000166 
.000034 
.000033 
.000100 
.008800 
.002933 
.001667 
.001333 
.128667 

Inch. 
0. 
0. 

Indi. 
0. 

Initialload. 

Elastlo  limit. 
Tenaile  atrength. 

:!:::::::::j  :::::"" 

0. 
0. 

' 

1 

:::.;;.:::j   .::;: 

I 

General  eummary, 

Tenaile  atreogth  per  aqnare  inch  of  original  sectioD poonds..    84,480 

Elaaticlimit per  aonare Inch  of  original  section do...    46,000 

Elongation  per  inca  after  mptore ,.inoh..     .2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Bednotion  in  diamater  at  point  of  rupture do . . .       .  174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 63. 2 

Position  of  ruptttre ".75  from  neck 

Charaoterof  broken  surface silky 

Elongation  of  inch  secUons... .,..,,,. ,.,.,.,..., , , ,., ".40*,  'M7,  ".1^ 


8-inch  steel  b.  l.  rifles* 
Jacket. 
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No.  618a 

Diameter,  '^564. 

SectioDal  area,  .25  sqnare  inch. 

Ganged  length,  3^'. 


THon  eMtitm 

8aoceB8iT6 
eloDjration 
per  inch. 

Permaneiit 

Mt. 

SaoocfsiTe 
permanent 

Mt. 

Bemarks. 

TotaL 

Per  Maare 

l2?Sch 

PtMMb. 

250 
1,250 
2.500 

ft.  000 
7,500 
10,000 
11,000 
11,250 
11,600 
11,750 
12,000 
12.250 
12,500 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
22,600 

1,000 
6,000 
10,000 
20,000 
80.000 
40,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61.000 
62,000 
68,000 
64,000 
66,000 
66,000 
00,640 

0. 

.000100 
.000300 
.000633 
.000067 
.001300 
.001438 
.001467 
.001533 
.001600 
.001633 
.001667 
.001700 
.001788 
.002338 
.005667 
.007000 
.007667 
.0088:» 

Indi, 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000133 
.000034 
.000066 
.000067 
.000033 
.000034 
.000033 
.000033 
.000600 
.003334 
.  0013:i3 
.000667 
.001166 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit. 
Tensile  Atrength. 

0. 
0. 

1      

1 

::::::::::::i:::::::::::: 

1 

1 

1 

1 

1 

OeneraJ  aumnuiry. 

Teniiile atrength  peraqnare  inch  of  original  section pounds..    90,640 

Elastic  lioftit  per  aonare  inch  of  original  section do  ..    51,000 

Ekmgatioim  per  in  en  after  rupture inch..      .2167 

Ekmgation  per  inch  under  strain  at  elastic  limit do...  .001733 

Seductioia  indiameter  at  point  of  rupture do...       .134 

Bed^ctioia  in  area  after  rupture,  percent  of  original  section 41.0 

Positisn  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Ehmgation  of  inch  sections ".  14,  ".  87*,  ".  14 

H.  Ex.  92 3 


ii4  8-INCH   STEEL   B.  L.  RIFLES. 

Jacket. 

No.  5181. 

Marks,  Tt%, 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloncation 
per  inch. 

SnccesBlve 
elongation 
per  inch. 

Fermnnent 
set. 

Saocengive 

permanent 

set. 

Beranrks. 

Total. 

Per  square 
inch. 

Founds, 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12,500 
12,750 
13,000 

Pounds. 
l.OUO 
5,000 
10,000 
20,000 
30.000 
40.000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52, 000 
53,000 
54, 000 
55.000 
56. 000 
80.000 

Inch. 
0. 
.000100 
.000300 
. 000633 
.  000967 
. 001333 
.001433 
.  001467 
.001.500 
.001567 
.GUI  (KM 
.001033 
.001067 
.001733 
.004000 
.006000 
.  007333 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000100 
.  000034 
.0000:53 
.00:)OG7 
,  000033 
.000033 
.000034 
. OOOOOfl 
. 002267 
.002000 
. 001333 
.001000 
.0013:J4 

Tneh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

1 

...'.'.■....! -1  ..!!!.!'.!!. 

Klastifl  limit. 

1    13,250 
13, 500 
13.750 
14,000 
22,400 

' 

Tcnaile  strength. 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orisnnal  nection pounds..    89,900 

Elastic  llinit  per  square  inch  of  original  section do. ..    51, 000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  eliietic  limit do. . .  .  001733 

Keduction  in  diameter  at  point  of  rupture do. . .        .164 

Kednction  in  area  after  rupture,  per  cent  of  on;ii:i:iI  M«t!i  »n 49.7 

Position  of  rupture 1"  .28  from  neck 

Character  of  broken  surface silky 

Klujigatlon  of  inch  sections ".28*,  ".24*, 'Ml 


8-inch  steel  b.  l.  rifle& 
Jacket  ^o.  28. 

No.  5183. 

Marks,  |%f 

Diameter,  ''.564. 

Sectioiial  area,  .25  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

Eloneation 
perincli. 

SaooesfliTo 

Penuanont 

set. 

SucoeMire 

permanent 

set. 

Bemarks. 

TotaL 

Per  square 
incb. 

elongation 

Pwmd*. 
250 
1.250 
2.500 
5,000 
7.500 
10.000 
11,000 
11,250 
11,500 
U.750 
12,000 
12.250 
12,500 
12.750 
13,000 
18,250 
13,500 
13.750 
14.000 
22,880 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
01,520 

'  Inch. 
0. 

.000100 
.000267 
.000600 
.000933 
.001267 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001667 
.002333 
.004667 
.005607 
.006500 
.007533 
.1233 

Inch, 
0. 

.000100 
.000167 

.ooo3:;3 

.000333 
.000334 
.000133 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.00UtM)6 

.oo2:m 

,001000 

.oooa'{3 

.001U33 
.  115767 

Inch. 
0. 
0. 

Inch. 
0. 
............ 

Initialload. 

1 

1 

0. 
0. 





i 

t 

Klantio  limit. 

Tensile  strength. 

General  aumman/^ 

Taavlle atresigth  per  aquare  inch  of  original  section ...pounds..    01,520 

Elastic  limi«  per  saoare  inch  of  original  section do. . .    51, 000 

Elongation  per  incn  after  rupture inch..      .2100 

Elongstion per  inch  under  snain  at  elastic  limit do...  .001667 

Bednction  in  diameter  at  point  of  rupture do. . .        .164 

Redoetion  in  area  after  rupture,  por  cent  of  original  section 49.7 

Position  of  rupture ".7  from  neck 

Chsrseter  of  broken  surface silky 

Elongation  of  inch  sections ".11,  ".15,  ".37* 


36  8-inch  steel  b.  l.  rifles. 

Jacket  No.  28. 

No.  5184. 
Marks,  1^^^^ 
Diameter,  *'.664. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3''. 


Applied  loads. 

Elongation 
per  Inch. 

Snccessire 
elongation 
per  inch. 

Permanent 
sot. 

Successive 

I>ermanent 

set. 

Kemarks. 

Total. 

Per  square 
Inoh. 

Poundt. 
250 
1,250 
2,500 
6,000 
7,600 
10,000 
11,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,760 
15,000 
15,250 
15,600 
23,660 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
•    50,000 
51,000 
62,000 
53,000 
64,000 
65,000 
66,000 
57,000 
68,000 
69.000 
60,000 
61,000 
62,Q00 
94,640 

Inch. 
0. 

.000100 
.000300 
.0006.33 
.000067 
.001267 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.00l7r,3 
.001767 
.001800 
.001867 
.003667 
.006667 
.008333 
.008667 
.009833 
.1267 

Inch. 
0. 
.000100 
.000200 
.000333 
.C00334 
.000300 
.000133 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.  «H)0034 
.000033 
.000067 
.001800 
.003000 
.001666 
.000334 
.001166 
.116867 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

General  summai^. 

Tensile  strength  per  square  inoh  of  original  section pounds^. .    94, 640 

Elastic  limit  per  souare  inch  of  original  section do. . .    57, 000 

Blongatiou  per  incn  after  rupture inoh. .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Beduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  Kcotion 47.2 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inoh  sections ".  12,  ".  16,  ".  3Bl* 


8-INCH   STEEL   B.  L.  RIFLES. 
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TABULATION    OF    TENSION    SPECIMENS    FROM  S-INCR  STEEL 

B.  L,  RIFLES. 


^^*,Po«itioiitognii. 


LooatSon 
ofspeci 


ElMtio 
Umit 
per 

■qnttre 
moh. 


TensilAl 
»treu;$th  Elon- 


per 
square 
mch. 


tSon. 


Con- 
trac- 
tion 
of 


Appearance  of  frac- 
ture. 


Bemorks. 


4908  ,  Tube  Na  25. 
josD  '       ..do 


Pimndt 


5001 
5000 

5011 
5010 

5188 
5189 
5100 
5101 


5002 

6021 


5182 
5181 
5183 
5184 


I 


Tnbe Middle. 

do do  .. 

do do  -. 

do do.. 


Tabe  No.  28. 

do 

Tabe  No.  20. 
do- 


jAck:etNo.23. 


....<Io 

Jacket 

do 

Jacket  No.  26 . 

do 

Jacket 

do 

Jacket  No^  28. 
do 


Inside . 
....do.. 

do .. 

...do.. 


Ontside 


....do.. 
Middle 
....do.. 
Ontoide 


....do.. 
Middle. 
....do.. 
Inside. 
do .. 


43,000 

53,000 
50,000 
47,000 
53,000 

51,000 
48,000 
46,000 
53,000 


59,000 


50,000 
»,000 
50,000 
53,000 


46,000 
51,000 
51,000 
51,000 
57,000 


P<nmdM 

87,600 
82,400 

83.680 
88.280 
84,680 
88,280 

88,480 
84,160 
85,440 
87.040 


08,600 


87.000 
91,020 
89,840 
91,640 


84,480 
90,640 
89,960 
91,520 
94.610 


P.ct. 
18.0 
20.7 

20.3 
22.3 
25.7 
20.7 

20.7 
22.7 
21.0 
19.0 


las 


23.3 
17.7 
19.0 
20.7 


22.7 
21.7 
21.0 
21.0 
21.0 


P.et, 
33.5 
47.2 

47.2 
49.7 
54.6 
44.6 

49.7 
36.4 
44.6 
30.6 


36.4 


49.7 
49.7 
49.7 
39.2 


52.2 
41.9 
49.7 
49.7 
47.2 


SHky,  serrated 

Silky,  trace  of  gran- 
ulation. 

Silky 

Silky,  oblique 

Silky 

Silky  and  fine  gran- 
ular. 

Silky 

.....do 

do 

Granular,  85  per 
cent;  dull  flaky, 
15  per  cent. 

Qranular,  60  per 
cent;  silky,  40  per 
cent. 

«!■!?,•:::::::;:;:::. 

do 

Granular,  60  per 

cent ;  silky,  40  per 

cent. 

.^•.•[Jo-:::;:::: 

....do 

....do 

....do 


Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 
Breech  end. 
Muzsle  end. 

Breech  end. 
Muzzle  end. 
Breach  end. 
Mhzzleend. 


Breech  end. 


Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breeoh  end. 


Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzale  end. 


10-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  FEOM  TUBES  AND  JACKETS. 


Marks,  3*^*2« 

Diameter, ' '.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


10-INCU   STEEL  B.  L.  BIFLE8. 

TUBB/ 

No.  4940. 


41 


Applied  londB. 

Elongmtion 
per  Inch. 

SneoeMtve 
elonntion 
perlnoh. 

PemuuMnt 
•et. 

Snoeeuive 
•et. 

Bcmarks. 

Total. 

PerMDftre 

250 
1,250 
2.500 
5,000 
7.500 
8,730 
10,000 
10.250 
10.500 
10,750 
11,000 
11.260 
11,500 
11.750 
11,000 

1,000 
5,000 

10.000 
20,000 
30.000 
35,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45.000 
46.000 
47.000 
86,400 

Inek. 
0. 

.000133 
.000300 
.000633 
.000067 
.001133 
.001333 
.001338 
.001400 
.001533 
.001700 
.002567 
.008300 
.004100 

Inch. 

0. 

.000133 
.000167 
.000333 
.0003:<4 
.000166 
.000200 

0. 

.000067 
.000133 
.000167 
.000867 
.000733 
.000800 

Inch, 
0. 
0. 

Inek, 
0. 

Initial  IomL 

ElftsUoUmii. 
Tensile  strength. 

0. 
0. 

General  aummary. 

Teosfleetrengtli  per  sqiiare  inch  of  orkioAl  section ponnds..    88,400 

Xlsstle  limit  per  ■onare  ineh  of  orii^inAl  section do...    42,000 

Elongmtion  per  incn  alter  rupture inch . .      .  2267 

IQongation  per  inch  under  strain  at  elastic  limi  t do ...  .  001400 

Kedoction  in  diameterat  point  of  rapture do...       .144 

Seduetloii  In  area  afterraptore^  per  cent  of  original  section 44.6 

Position  of  rapture l'M8  from  neck 

Cbaraeterof  broken  anrfiMe: fine,  silky 

BanfatSoa  of  ineh  aeetlons ".88*,".  21.  ".14 
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10-INCH   STEEL   B.  L.  RIFLES. 

•TXTBB, 

No.  4939. 


Marks,  S'l^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EIongatioD 
permch. 

Succeasivo 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10.500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

13,250 

19,500 

22,900 

'  Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49.000 
50.000 
61.000 
62,000 
63,000 
64,000 
91.600 

Inch. 
0. 
.000100 

.cooyoo 

.000633 
.000967 
.001133 
.001333 
.001333 
.001867 
.001400 
.001467 
.001633 
.001567 
.001600 
.001667 
.001700 
.001900 
.002300 
.003000 
.003800 
.004783 

Inch. 
0. 
.000100 

.  000-JOO 

.  o»o:j:w 

.00j:i:i4 
.000 I GU 
.000200 
0. 

.000034 
.000033 
.000067 
.000066 
.000034 
. 000033 
.000067 
.  000033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

....... 

0. 
0. 

1 

1 

Elastic  limit. 

.000*JOO 
.000400 
.000700 
.000800 

.0009:« 

Tensile  strength. 

1           i 

General  anmmnry. 

Tensile  strength  per  square  inch  of  orifirinal  section pounils. .    01, 000 

Elastic  limit  per  square  inch  of  origiuu  section do...    49,000 

Elongation  per  inch  after  rupture inch..      .1007 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rupture do. . .        .  1 54 

Reduction  in  area  after  rupture,  per  cent  of  original  sectiun 47. 2 

Position  of  rupture T'.  07  from  neck 

Character  of  broken  surface flue,  silky 

Elongation  of  inch  sections ".06,  ".17,".  25* 


Marks,  n«55 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  leugtb,  3''. 


10-inch  steel  b.  l.  rifles. 

Tube. 

Ko.  4979. 
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Applied  loads. 

per  Inob. 

Successive 
eloDcatiou 
perluch. 

Pemuuient 
set. 

Successive 

peruianent 

set. 

Bemarkfl. 

ToUL 

Per  Minar« 

Pounds. 
250 
1.250 
2.500 
5.000 
7.500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12.250 
12.500 
22.900 

Panndt. 

l.OUO 
5.000 
10,000 
20.000 
30,000 
35,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
91,000 

Inch. 
0. 

.000100 
.000:U)0 
.000633 
.000067 
.001200 
.001333 
.001333 
.001367 
.001367 
.001433 
.001500 
.001767 
.002400 
.00:t267 
.004000 
.004967 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
'     .000233 
.000133 

0. 
.000034 

0. 

.000066 
.000067 
.000267 
.000633 
.000867 
.000733 
.000067 

Inch, 
0. 
0. 

Inch. 
0. 

loitlslload. 

Elastic  limit. 
Tensile  strength. 

1 

0. 
0. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    01,600 

Elastic  limit  per  sqaare  Ineh  of  original  section do. . .    45, 000 

Elongation  per  inch  after  rupture inch. . .      .  2067 

Bkmgation^rinch  under  strain  at  elastic  limit do...  .001500 

Seduction  lu  diameter  at  point  of  rupture do. . .        .  134 

BeilucUon  in  area  after  rupture,  percent  of  original  srctlon 41.9 

Position  of  rupture r'.42  from  neck 

Character  of  broken  anrface granular,  50  percent;  silky,  60  per  cent 

Elongation  of  inch  seetions ".20, ".SO*,".  12 
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10-INCH   STEEL  B.  L.  BIFLEa 

Tube. 


Ko.  4978. 

Marks,  g^,\ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3". 


Applied  loads. 

Elongation 
porinch. 

SaoooMive 

Permanent 

•et. 

Saccesaiye 
■ei. 

T^Ayn^rVf- 

Total. 

Pemoaare 
Inch. 

Pfrnndt. 
250 
1,250 
2,500 
6,000 
7,500 
8.750 
10.000 
10.260 
10.500 
10.750 
11,000 
11.250 
11,500 
11,750 
12.000 
12,260 
12,600 
12.760 
13,000 
18,250 
18,500 
18,760 
14.000 
14.260 
22.600 

Poundt. 
1,000 
6.000 
10,000 
20,000 
80.000 
35.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.(00 
49.000 
60.000 
61.000 
62.000 
63.000 
64.000 
56,000 
66.000 
67.000 
90,000 

InOi, 
0. 
.000133 
000333 
;000667 
.001033 
.001233 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001638 
.001667 
.001687 
.001667 
.001700 
.001733 
.001767 
.001900 
.003500 
.006267 
.007333 
.008500 

IfUih. 

0. 

.000133 
.000200 
.000334 
.000366 
.000200 
.000134 
.000033 
! 000033 
.000067 
.000067 
.000033 
.000033 
.000034 

0. 

a 

.000033 

.0U0033 
.000'J34* 
.000133 
.001600 
.002767. 
.001066 
.001187 

InOi. 
0. 
0. 

Inch, 
0. 

Initlalload. 

Elastic  limit. 
Tensile  strength. 

0. 
.000033 

""Jooooiis" 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section X>o°nd"-'    90,000 

Elastic  limit  per  square  inch  of  original  section do...    52.000 

Elongation  per  inch afl«r  mptnre inch...      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Bednction  in  diameter  at  point  of  mptare do...       .144 

Beduotion  In  area  after  niptore,  per  cent  of  original  section 44.6 

Position  of  rapture l".21ftomneok 

Character  of  broken  surface granular.  40  per  cent;  silky.  60  per  cent 

Elongation  of  inch  sections ".S8*,".25,".U 


10-INCH  8TEEL  B.  L.  RIFLES. 

Tube. 
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No.  4903. 


Marks,  g^^Bj 

Diameter,  * '.564. 

Sectional  are^  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

SacoeMiTa 

elongation 

perlnch. 

Permanent 
set. 

Sacoenire 

Bemarks. 

TotaL 

Per  Moan 
inch. 

Pvmndw, 
250 
1,250 
2,500 
6,000 
7,500 
8.750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12.500 
12,750 
21,550 

Ptmnd*. 
1,000 
5.0C0 
10,000 
20.0(10 
30,000 
35.000 
40,000 
41.000 
42,000 
43.000 
44.000 
45.000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
86.200 

Ineh. 
0. 

.000100 
.000300 
.000600 
.000933 
.001038 
.001300 
.001300 
.001333 
.001367 
.001367 
.001100 
.001433 
.003333 
.005100 
.00618) 
.007167 
.006167 

Ineh. 

0. 
.000100 
.000200 
.000300 
.000333 
.000100 
.000267 

0. 
.000033 
.000034 

0. 
.000003 
.0000.13 
.001900 
.001767 
.001033 

.  ooio:i4 

.001000 

Ineh. 
0. 
0- 

Ineh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 





General  $ummary. 

Tensile  strength  per  sqnaze  inch  of  original  section pounds..    88,200 

Elastic  limit  per  souare  inch  of  origins!  section do. . .    46,000 

Ehmgation  perincn  afterroptare inch..      .2433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001433 

Bedoetlon  in  diameter  at  point  of  mptare do...       .164 

Bednetion  in  areaafter  mptare,  per  cent  of  original  section 49.7 

Position  of  mptnre 1".  44  from  neck 

Characterofbrolcen  surface fine,  silky 

Elongation  of  inch  sections ".16, ".  37*. ".  20 
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10-INCH  STEEL    !*•  L.  BIFLES, 

TUB». 

Ko.  4992. 


Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

per  mcb. 

SaooeMive 
eloneation 
per  mob. 

Pemument 
set. 

Saccessive 

permanent 

set. 

Bemarks. 

Totol. 

Per  eqaare 
inch. 

Found§. 
250 
1,250 
2,500 
5,000 
7,600 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
1],5<»0 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13.250 
13,500 
22,200 

Founds, 
1,000 
5,000 
10.000 
20.000 
30,000 
86,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
88,800 

Inch. 
0. 
.000033 
.000207 
.000567 
.OOOiXN) 
.001000 
.001233 
.001300 
.001300 
.001333 
.001333 
.001367 
.001400 
.001433 
.001533 
.001633 
.003133 
.005300 
.006267 
.007300 
.008333 

Inch. 

0. 
.000033 
.000234 
.000300 
.000333 
.000100 
.000233 
.000067 

0. 
.000033 

0. 

.000034 
.000033 
.000033 
.000100 
.000100 
.001500 
.002167 
.000967 
.001033 
.001033 

Inch. 
0. 
0. 

Jnek. 
0. 

Initial  load. 

EInntic  limit. 
Tensile  stron^^th. 



"6: 

0. 

""':: i''***** ''' 

1 

General  eummary. 

Tensile  Rtrongth  per  squareinch  of  original  section pounds  .    88,800 

Elastic  limit  per  sanare  inch  of  original  section do. . .    47. 000 

Elongation  i)er  inch  afterrapture inch..      .2300 

Elongation  per  inch  onder  strain  at  elastic  limit do...  .001433 

Beduction  in  diameter  at  point  of  rapture do...       .164 

Reduction  in  area  after  mpture,  per  cent  of  original  section 49. 7 

Ponition  of  rupture 1".  24  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".  34, ".  32*. ".  13 


10-INCH   STE£L   B.  L.  RIFLES. 

Tube. 

Ko.  5005. 
Marks,  ^,?l 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 
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Elon  Elation 
per  inch. 

Sneceraive 

PermaneDt 

set. 

Saccea^ivo 
aet. 

Remarka. 

1 

1    Total. 

I 

Per  Maare 
inch. 

eloDfj^ation 
per  inch. 

250 

1.250 

2.500 

5,000 

7,500 

8.750 

10.000 

10.250 

10,500 

10,750 

11.000 

11.250 

11.500 

11.750 

12.000 

12,250 

12,500 

12.750 

13,000 

n.250 

13.500 

22,340 

Poundt. 
1.000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47, too 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
89,360 

Inch. 
0. 

.000100 
.000300 
.000633 
.000067 
.001133 
.001333 
.001367 
.001400 
.001433 
.001433 
.001467 
.001.533 
.001600 
.001667 
.001700 
.003667 
.005000 
.006333 
.007333 
.008333 

g8S§§|||||^||i||||||^S* 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0- 

1 

i...; ; 

1 

1 

Ela&tio  limit. 

Tonaile  atrength. 

1 

General  sumntary. 

Tenafle a^rength per  aqnare inch  of  orielnal  aection poanda..    80.360 

Elaatic  limit  per  aqaare  inch  of  original  aecUon do...    48,000 

Elongation  per  inch  after  mptare inch..      .2183 

Eloni^tion  per  inch  under  strain  at  elaatic  limit do...  .001700 

Eednction  in  diameter  at  point  of  rupture do. . .        .  164 

RKlactlon  in  area  after  rupture,  per  cent  of  orii^intil  snctiun 49.7 

Pnaition  of  rupture 1".6  from  neck 

Character  of  broken  aurfaco ailky 

Elongation  of  inchaectionn ".16, ".  86*. ".  12 


48  lO-INCU  STEEL    B.  l.  BIFLES- 

TUBB. 

Ko.5004. 

Marks,  if??,^ 

Diameter,  '^564 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

'^^'ST 

Snooesaive 
elonsatioii 
per Inch. 

Permanent 
set. 

Sncceaaire 

permanent 

set. 

Remarks. 

TotaL 

Per  square 

Poumtt. 
250 
1,250 
2,600 
6,000 
7,600 
8,750 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
U,750 
12,000 
12,250 
12,500 
12,750 
13,000 
21,640 

PotMUft. 

1,000 
5.000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
51.000 
62,000 
86,660 

Jneh. 
0. 

.000100 
000300 
.000633 
.000967 
.001133 
.001333 
.001367 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001700 
.003000 
.006000 
.006067 
.008000 

Jim*. 

0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000034 

0. 

.000033 
.000083 

.oooo:u 

.000033 
.000033 
.000167 
.001300 

.oo:tooo 

.000667 
.001333 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

0. 
0. 



General  summary. 

Tensile  strragth  per  square  ineh  of  original  section .« ponnda..    86.660 

Elaaticlimit  per  square  inch  of  original  sectiun do...    47,000 

Blonga^on  per  incn  after  rapture.-. inch..      .2233 

Elongation  per  inch  under  strain  at  elasticlimlt do...  .001633 

Bednotion  in  diameter  at  point  of  rapture do...       .164 

Redaction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture l".5ftomneck 

Character  of  broken  surface ailkv 

Elongation  of  inch  sections ".  U, ".  87», ".  18 


10-INCH   STEEL   B.  L.  RUBLES. 
'  TUBB. 
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^o.  5020. 
Marks,  g?.^ 
Diameter,  ".56i. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


AppUedlMcU. 

Elongation 
I>er  inch. 

SacooMive 

Pennanont 
set. 

SnooessiTe 

permanent 

set 

Bemarkfl. 

Total. 

Per  aqoare 
Inch. 

elongation 
perlnch. 

PMcndf: 
250 
1.250 
^500 

5.000 
7,500 
8.750 
10,000 
10.250 
10,600 
10.750 
11.000 
11,250 
11.500 
11,750 
12,000 
12.250 
12.500 
12,750 
13.000 
21,510 

Pkmiub. 
1.000 
5,000 
10,000 
20,000 
30,000 
85.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
60,000 
51.000 
52,000 
86,040 

InOL 
0. 

.000100 
.000300 
.000667 
.001000 
.001200 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001667 
.001838 
.004383 
'.006500 
.007338 
.008500 
.1400 

IwK 
0. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000133 
.000034 
.000033 
.000033 
.000034 
.000006 
.000067 
.000067 
.000166 
.002500 
.002167 
.000833 
.001167 
.1315 

*    Itich, 
0. 
0. 

IneK 
0. 

Initialload. 

Elaaticlimii. 
TcDBile  strength. 

0. 
0. 

1 

1 

».... 

Oeneral  summary, 

Ttnufle  atrenieth  per  aqaare  inch  of  original  section pounds..    86,040 

elastic  limit  per  aqnAre inch  of  original  section do...    47,000 

Elmigation  per  inch  after  mptnre inch..      .2400 

Skmgation  p^  inch  nnder  strain  at  elastic  limit do ...  .  001667 

Bedoetion  in  diameter  at  point  of  rupture do. . .        .  174 

Bednetion  in  area  after  mptnre,  per  cent  of  original  sertioii 52. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  snrfiace silky 

Skmgatlon  of  inch  sectiona ".15,  ".44*,  ".13 

H.  Ex.  92 4 
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10-INCH   STEEL    B.  L.  RIFLES. 

Tube. 


No.  5019. 

Marks,  2«  5 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

EloneatioD 
per  uioli. 

Snocesaive 
elonpition 
per  inch. 

Pennanent 
.     set. 

SnoccMire 

permanent 

set. 

Bamarks. 

Total. 

Per  Bqnare 
inch. 

Poundt. 
250 
1. 250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10. 500 
10. 7.'>0 
11,  WH) 
11,350 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
21.400 

Poundt. 
1.000 
5,000 
10,000 
20. 00) 
30,000 
35.000 
40,000 
41,000 
42,000 
4:^000 
44,000 
45.  000 
40.  000 
47,000 
48, 000 
49,000 
50,000 
61,000 
85,060 

Ineh, 
0. 

.000100 
.000300 
.000633 
.000067 
.001167 
.  001333 
.001307 
.001400 
.001400 
.001467 
. 001533 
. 001033 
.002000 
.003000 
.004167 
.005667 
.006667 
.1333 

Inch, 

0. 

.000100 
.000200 
.000333 
.000334 
.000200 
.000166 
.000034 
.000033 

0. 

.000067 
.000066 
.000100 
.000367 
.001000 
.001167 
.001500 
.00  WOO 
.126633 

Inch. 
0. 

0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

MliMtio  limit. 

■■•*: :r    ;:: :: 

1 

1 

Tensile  strength. 

! 

General  $ummary» 

Tensile  stren^h  per  square  inch  of  original  section pounds..    85,000 

Elastic  limit  per  sauare  inch  of  original  section do. . .    46,  GOO 

Elongation  per  incD  after  rupture inch  .      .2300 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001633 

Reduction  in  diameter  at  point  of  rupture do...        .164 

Reduction  in  area  after  rupture,  perceutof  original  section 40.7 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface silky 

Elongatlonof  inch  sections ",18,  ".87*,  ".19 


10-INCH   &IEEL   B.  L.  RIFLES. 

Tube  Ko.  IJL 
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Mark8/S¥;i 


No.  5186. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loada. 

p«rlnoh. 

Saccessive 
cloosation 
per  iDch. 

Pemuuient 
set 

SuGoeesive 

permanent 

Mi. 

Remarks. 

ToCiO. 

Per  MoarB 
inch. 

Poundt. 

250 

1,250 

2,500 

S,000 

7,500 

8,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

U,500 

11,750 

IZOOO 

12,250 

U.WO 

PoimcU. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,0(jO 
45,0U0 
46,000 
47,000 
48,0^ 
40.000 
70,440 

Inch. 
0. 
.000067 
.000367 
.000600 
.000067 
.001133 
.001300 
.001333 
.001867 
.001400 
.001433 
.004000 
.007500 
.006333 
.000467 
.010400 

Inch. 
0. 

.(MOV! 
.000200 
.000333 
.000367 
.000166 
.000167 
.000033 
.000034 
.00OU33 
.000033 
.002567 
.003500 
.000633 
.«)n34 
.000033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

0. 

General  summary, 

Teoaile  strength  per  square  inoh  of  original  section poonds. .    70, 440 

Slaatic  limit  per  sonare  incli  of  origimu  section do...    44,000 

EluDgation  per  incn  after  rupture inch..      .2333 

Slongatlon  per  Inch  under  strain  at  elastic  limit do...  .001433 

JCednction  in  diaqieter  at  point  of  rupture do. . .        .  164 

Bedoction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture , I'Mftom  neck 

Character  of  broken  surface silky 

Shmgation  of  inch  sections ".33,  ".24,  ".13 
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Marks, 'i^;? 
Diameter,  ".564. 


10-inch  steel  b.  l.  rifles. 

Tube  No.  11. 

Ko.  5186. 


Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Eloneation 
per  lucb. 

Suooesftivo 
elongation 
per  inch. 

Permanent 
Bet. 

SaccesaiTe 

permanent 

aet. 

Bemarka. 

TotaL 

Per  sqnaro 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
11.000 
11,250 
11,500 
11,750 
20,190 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
80,760 

Inch. 
0. 

.000133 
.0003:^3 
.000667 
.001033 
.  001200 
.001367 
.001400 
.001433 
.001600 
.004000 
.015333 
.016667 
.017500 

Ineh. 
0. 

.000133 
.000200 
.000334 
.000366 
.000167 
.000167 
.000033 
.000033 
.000167 
.002400 
.0113;J3 

.ooi:m 

.  0110833 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Eloatic  limit. 
Tensile  ntreugth. 

* 

.  00(K):i3 

.  OLOo:;3 

.  (100033 
0. 

1      ; 

.1 

1                  1                  ! 

Geua-al  sumtnary. 

Tensile  strength  per  aqnare  inch  of  original  section poands..    80,760 

Blastic  limit  per  sqnare  inch  of  originalsection do . . .    42, 000 

Elongation  per  inch  after  rupture inch. .      .  1833 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001433 

Reduction  in  diameter  at  point  of  rupture do . . .        .  084 

Reduction  in  area  after  mpture.  per  cent  of  original  section 27. 6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface granular,  90  per  cent;  silky,  10  per  cent 

Elongation  of  Inch  sections ".  11,  ".  18,  ".  28* 


10-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  12. 

No.  5160. 
Marks,  «S|;.o'' 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gaaged  length,  3''. 
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AppUi 
Total. 

idloftds. 

Per  square 
liic^. 

Elonsation 
per  iDoh. 

Saocemive 
elongation 
per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
250 
1.250 
2,500 
6.000 
7,500 
8.750 
10.000 
10,250 
10,500 
10.750 
11.000 
11,250 
11,500 
11,750 
12.000 
12.250 
12,500 
12.750 
13,000 
18.250 
13,500 
13,750 
14,000 
14,250 
14.500 
14.750 
15.000 
15,250 
15.500 
15.750 
23,820 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
66.000 
67,000 
58.000 
50.000 
60,000 
61,000 
62,000 
63,000 
05,280 

Indi. 
0.. 

.000300 
.000367 
.000767 
.001067 
.001300 
.001400 
.001433 
.001500 
.001533 
.001600 
.001633 
.001667 
.001667 
.001700 
.001700 
.001733 
.001767 
.0018:)3 
.001867 
.001967 
.001967 
.002000 
.002000 
.002033 
.000667 
.010167 
.011000 
.012000 
.012833 
.1200 

Inch. 
0. 

.000200 
.000167 
.000400 
.000300 
.000233 
.000100 
.000033 
.000067 
.000033 
.000067 
.000033 
.000034 

0. 
.000033 

0. 
.000033 

.oooo;u 

.000060 
.  000034 
.000100 

0. 
.000033 

0. 
.000033 
.007634 
.000500 
.000833 
.001000 
.000833 
. 107167 

Inch, 
0. 

Initial  10.141. 

• 

EliiHtic  limit. 
Teusilo  Htrength. 

.  000033 
0. 

.  (»0(H):i3 
— .  VOWM 

1 

1 

1 

1 

i 

1 

1 

1 

1 

General  summanj. 

Teiiafle  streni^h  per  square  inch  of  original  section pounds..    95,280 

Slaatic limit  per  sauare  inch  of  original  section do...    58,000 

Skmgation  per  inon  after  rupture inch..      .1933 

Klongation  per  inch  under  strain  at  elastic  limit do. . .  .  002033 

Bednctlon  in  diameter  at  point  of  rupture do...       .144 

BednetioD  tn  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  nmture 1".  95  from  neck 

Character  of  nroken  surfisoe silky 

SlongatloDofinchsectioDa ".11,  ".36*.  ".11 

Chemical  composition. 

Per  cent 

Total  carbon 0.471 

Graphitic  carbon 0.020 

Combined  carbon 0.451 

Manganece 0.732 

Hilicon 0.190 

Sulphur 0.029 

Phoephorua 0.025 

Ospper 0.000 
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10-INCH   STEEL   B.  L.  RIFLE& 


Tube  Fo.  12. 
No.  6161. 


Marks,  ^i^; 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3^^ 


AppUed  loads. 

raonnUon 
per  inch. 

Saoeessive 
elongation 
perlnch. 

Permanent 
set 

Suooessive 
set 

BemArka. 

ToUl. 

Per  square 
inch. 

PaundM. 

250 

1.250 

2,500 

5.000 

7,500 

8,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

19,720 

Poundt. 

1,000 

6,000 

10,000 

20,000 

.      80,000 

85,000 

40,000 

41,000 

42,000 

43,000 

44,000 

45,000 

78,880 

Inch. 
0. 
.000100 
.000300 
.000600 
.000033 
.001033 
.001300 
.001500 
.012000 
.018007 
.014607 
.015333 
.1700 

Inch. 
0. 

.000100 
.000200 
.000300 
.000333 
.000100 
.000207 
.000200 
.010500 
.001667 
.001000 
.000666 
.164667 

Inch. 
0. 
0. 

InOk. 
0. 

Initial  load. 
Elastic  Umit 
Tensile  strength. 

0. 
0. 

General  summary. 


78,880 

40.000 

.2400 

.001300 

114 


Tensile  strength  per  square  inch  of  orleinal  section poands.. 

Elastic  limit  per  square  inch  of  oriKinal  section do... 

Elongation  per  inoh  after raptnre inch.. 

Elongation  per  inch  nndm*  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36.4 

Position  of  rapture 1".  65  trum  neck 

Character  of  broken  surface silky,  40  per  eent  of  surface  interspersed  with  fine  granulation 

Elongation  of  inch  sections ' ".  18, ".  36*,  ".  18 

Chemical  composUian, 

Per  cent. 

Total  carbon 0.500 

Graphitic  carbon 0.021 

Combined  carbon 0.479 

Manganese 0.737 

Silicon 0.190 

Sulphur 0.027 

Phosphorus 0. 026 

Copper 0.000 


10-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  13. 
No.  5163. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

EloneatioTi 
per  inch. 

Sacceasive 

Permanent 
Bet. 

SoooesBiTe 

Remarks. 

Total. 

Per  BO  aare 

eloneation 
per  iDoh. 

permanent 
Bet. 

Pmmdt. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
11.000 
11,250 
11.500 
11.750 
12.000 
12.250 
12,500 
12,760 
13,000 
21,420 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30.000 
86,000 
40,000 
41.000 
42.000 
43,000 
44.000 
46,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 

Inch. 
0. 
.000067 
.000300 
.000633 
.000967 
.001133 
.001300 
.001333 
.00134^7 
.001867 
.001400 
.001467 
.001533 
.001600 
.002833 
.005000 
.0068:{3 
.007267 

Jneh. 
0. 
000067 

Inch. 
0. 
0 

Inch. 
0. 

Initial  load. 

.000233 
.000333 

;....; 

.000334 
.000166 
.000167 
.000083 
.000034 
0. 

.000033 
.000067 
.000066 
.000067 
.001233 
.002167 
.001833 
.000434 
.001066 
.171667 

1 

0. 
0. 

1 

, 

1 

Elastic  limit. 

Tensile  strength. 

52,000          .006333 
85, 680          .  1800 

General  summary. 

Tensile  strength  per  square  inch  of  original  swtion pounds..    85,680 

Elastic  limit  per  square  inch  of  original  si»cti«m do. . .    47,  OUO 

Elongation  per  incn  after  rupture inch . .      .  2100 

Elongation  per  inch  under  strain  at  elastio  limit do. . .  .  001600 

Reduction  in  diameter  at  point  of  rupture do...        .154 

Reduction  in  area  after  rapture,  per  cent  of  oiiginal  section 47.2 

Position  of  rupture 1",  4  from  neck 

ChanMsterof  broken  surface silky 

Elongation  of  inch  sections ".17,  ".35*,  ".11 
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10-inch  steel  b.  l.  rifles. 
Tube  No.  13. 


No.  5164. 

Marks,  ^i^^«  J 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3''. 


Applied  loads. 

Elongation 
perinoh. 

SaooeasiTe 
elongation 
perlnch. 

Permanent 
set. 

SnocessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Poundt. 

,  250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,  250 
10.500 
10,750 
11,000 
11,250 
11, 500 
11, 750 
12,000 
12, 250 
12,500 
12,750 
20,020 

Potmds, 
1,000 
5.000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
4.3,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50.000 
51.000 
80.080 

Inch, 
0. 
.000100 
.000333 
.000607 
.001000 
.001167 
.001333 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001667 
.013667 
.015000 
.016000 
.016667 
.1038 

Ineh. 
0. 

.000100 
.ooo2:« 

.000334 
. 0OOJ33 
.000167 
.000166 
0. 
.000034 
.000033 
.000033 
.000034 
.000066 
.000134 
.012000 

.  ooi:»3 

.001000 
.000667 
.146633 

Inch, 
0. 
0. 

Inch, 
0. 

Initialload. 

filasticlimit. 
Tensile  strength. 

6. 
0. 



1 
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I 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnrls..    80,(^9 

Elastic  limit  per  square  inch  of  original  section do...    46,000 

Klongation  per  inch  after  rupture inch. .      .  2267 

Elongation  per  inch  under  strain  at  elnstic  limit do. . .  .  001533 

Keduction  in  diameter  at  point  of  rnptui-e do...       .174 

Keduction  in  area  after  rapture,  per  cent  of  origiu<»l  soctiua , 52. 2 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  40*.  ".18. ".  10 


10-INCH   STEEL   B.  L.  RIFLES. 

Tube  No.  14. 
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No.  6165. 

Marks,  ^1^^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Blongation 
perlnoh. 

Successive 
elongation 
perlnoh. 

Permanent 
set. 

SuccessiTO 
set. 

Bemarks. 

ToUL 

PerBotuffe 

POMUf«. 

aso 

1,250 
2,500 

5,000 
7,500 
8,750 
10,000 
10,250 
10.500 
10.750 
11,000 
11,250 
11.500 
11.750 
12,000 
12,250 
12.500 
12,750 
13,000 
21.960 

Pounds. 
1.000 
5,000 
10.000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 

a,  000 

44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
61,000 
62,000 
87,920 

Inch. 
0. 

.000133 
.000300 
.000633 
.000067 
.001100 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.002000 
.002633 
.003433 
.004200 
.005333 
.1033 

Ineh. 
0. 
.000133 

.00U200 
.000333 
.000334 
.000133 
'.000200 
.000U33 
.000034 
.00(»033 
.OOOiKiS 
.0(KK)34 
.000006 
.00(Mi34 
.  0004.33 
.  00UG33 
.00(1800 
.000767 
.001133 
.097967 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  stxength. 

6. 
0. 

General  nimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,020 

Klaatic  limit  per  square  inch  of  originiu  seoUon do...    47,000 

Elongation  per  inch  after  rupture luoh..      .1633 

BoDgation  per  inch  under  strain  at  elastic  limit do ...  .  001567 

Beduetion  in  diameter  at  point  of  rupture do...       .J54 

Bednction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture ".70firomneok 

Cbaraetarof  broken  surface silky 

Bkngatianof  inchaeotlons ".  05,  ".  10,  ".  34* 


5ft  10-IKCH   STEEL   B.  L.  RIFLES. 

Tube  No.  14 

Fo.  5166. 

Marks,  IS  f'/o^ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  incb. 

Oaaged  length,  3''. 


AppUed  loads. 

ElongaUou 
psrinoh. 

Soocessive 
elongation 
per  Inch. 

Permftnent 
set. 

Saccesslve 

permanent 

set. 

Remarks. 

Totid. 

Per  square 

Pound: 
250 
1.250 
2,500 
6,000 
7,600 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
20,080 

Pound*. 
1,000 
5.000 
10.000 
20,000 
30.000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48.000 
47.000 
48,000 
49.000 
50,000 
51.000 
52.000 
63.000 
80,120 

Inch. 
0. 

.000100 
.000287 
.000000 
.000033 
.001087 
.001233 
.001287 
.001800 
.001333 
.001387 
.001400 
.001433 
.001500 
.001587 
.012000 
.012833 
.013500 
.014887 
.016887 

Inch. 
0. 

.000100 
.000187 
.000333 
.000338 
.000134 
.000188 
.00QU34 
.000033 
.000033 
.000034 
.000033 
.000033 
.00U087 
.000087 
.010433 
.000833 
.000887 
.001187 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 
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1 

1 

1 

1 

1 

General  SHVimary, 

Tensile  streng:th  per sqnare  inch  of  original  section pounds..    8u,120 

Elastic  limit  per  sqaareinch  of  originM  section do...    48,000 

Elongation  per  inch  alter  rapture inch . .      .  2333 

Slongation  per  inch  under  strain  At  elastic  limit do. . .  .  001587 

Bednction  in  diameter  at  point  of  rapture do...        .184 

Bednotionin  area  aftw  rupture,  per  cent  of  original  section 40.7 

Position  of  rupture 1".4  from  neck 

Character  of  broken  surfSsce ^ silky 

Elongation  of  inch  sections ".21,  ".37*,  ".12 


10-incm  steel  b.  l.  rifles. 
Tube  No.  15. 

No.  5177. 

Marks,  ?fr? 
Diameter,  ".564. 

Sectional  area,  .25  sqaare  incb. 

Gauged  length,  3'^ 
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Applied  kMdB. 

^pSfnT 

Sncceiwive 
elofiKatioo 
periBch. 

Fermaiieiit 
■ei. 

SnccMBiye 
permanent 

•et. 

Eemarks. 

! 
Total. 

Per  Moare 

iDdl. 

PtmmdM. 
260 
1,250 
1,500 

ft.  000 
7.500 
&760 
10,000 
10,250 
10.500 
10,750 
U,000 
11,250 
11,500 
11.750 
IZOOO 
12,260 
12,500 
12,750 
13,000 
13,250 
13,500 
13.750 
14.000 
21,080 

PoundM. 
1,000 
6,000 
10,000 
20,000 
80,000 
86.000 
40,000 
41,000 
42,000 
43,000 
44.000 
46,000 
40.000 
47,000 
48.000 
40.000 
60,000 
61,000 
62,000 
88,000 
64,000 
66.000 
60.000 
84,080 

Inch, 
0. 

.000100 
.000300 
.000633 
.000067 
.001138 
.001300 
.001333 
.001333 
.001307 
.001400 
.001433 
.001500 
.001633 
.001567 
.001038 
.001007 
.001700 
.001900 
.002088 
.002207 
.002833 
.005000 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000107 
000033 

o! 

.000034 

000033 
.000033 
.000007 
.000033 
!000U34 
.000006 
.000034 
.000038 
.000200 
.000133 
.000234 
.000566 
.002167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elantio  Umit. 
Tensile  atrangih. 

0. 
0. 

1 

1 

1 

1 

1 

General  iummary. 

Tensile  atrength  per  square  inch  of  original  section pounds..    84,000 

Ehstie  limit  per  soitare  inch  of  original  section do...    51,000 

Ekmgataon  per  incn  after  ropture inch..      .1038 

XloDjEstian  per  tnoh  under  strain  at  elastic  Umit do...  .001700 

Seilaetion  in  diameter  at  point  of  rupture do...        .044 

Jicdaction  in  area  after  rupture,  per  cent  of  original  section 15.0 

Position  of  rapture 1".4  from  neck 

Cbamcterof  broken  surface granular,  80  per  cent;  doll  flaky,  20  per  cent 

£longati<ni  of  inch  aecUona ".  06,  ".15*, ".  06 
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lO-lNCH   STEEL    B.  L.  RIFLES. 
TUBB  No.  15. 


No.  5178. 

Marks,  '^\ilJ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  inch. 

SaccoBsiTe 
eloDffation 
perlnch. 

Permanent 
set. 

SacceMive 
■ei. 

Remarks. 

Total. 

FerMoare 
inch. 

rounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10.000 
10.250 
10,500 
10,750 
ll.OCO 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
20.940 

Pounds. 
1.000 
6,000 
10,000 
20,000 
30,000 
35,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
83,760 

Inch. 
0. 
.000100 
.ooo:«3 
.000667 
.001000 
.  001200 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.015000 
.015600 
.016400 
.017067 
.018000 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000200 
.000133 
.000034 

.000033 
.000034 
.000033 
.013600 
.000600 
.000800 
.000667 
.000033 

Inch. 

0. 
0. 

Inch. 
0. 

luiUalload. 

Elastic  Umit. 
Tensile  strongth. 

0. 
0. 

General  summary. 

Tennile  strength  per  square  inch  of  original  section pounds..    83.760 

Klflstic  limit  per  souare  inch  of  original  section do...    45,000 

Elongation  per  inch  after  mpture inch . .      .  1538 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001 500 

Keduction  in  diameter  at  point  of  rupture ^ do. . .       .  064 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.8 

Position  of  rupture "8  from  neck 

Character  of  brolcen  surface grsnular,  with  a  small  flaky  spot 

Elongationof  inchsections : ".11,".17,  ".IS* 


10-INCH   STREL   B.  L.  RIFLES. 

Tube. 
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Marks,  Sr^i 


No.  5194. 


jilsu:ju»,  bt,M 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'\ 


Slonffation 
permch. 

SnooeMWe 
elongation 
per  inch. 

Pennanent 
set. 

SnoceaaiTe 

Kemarka. 

ToUl. 

Persouare 

Pounds. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

11.750 

12,000 

12.250 

12,500 

12,750 

13.000 

13,250 

13.500 

13,750 

14,000 

14.250 

22,550 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.U00 
51,000 
52.000 
53,000 
54,000 
55,000 
56.000 
57,000 
90,200 

Inch. 
0. 

.000138 
.000:133 
.000667 
.001000 
.0011C7 
.0013»8 
.001367 
.001400 
.001467 
.001500 
.001583 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001983 
.007000 
.007833 
.009000 
.000633 
.1400 

Inch. 
0. 
.000133 
.000200 
.000334 
.000333 
.000167 
.000166 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000166 
.005067 
.000633 
.001167 
.000833 
.130167 

Inch, 

0. 
0. 

o.'*^ 

Tnitiifiload. 

KloatioUlnii. 
Tenaile  strength- 

0. 
0. 

, 

. 

General  summary,  ^ 

Tenaila  etrength  per  aqaare  inob  of  original  aeotion poundH..    90,200 

Elaatie  limit  per  aouare  inch  of  original  section do...    52,000 

Elongation  per  Inon  after  mptnre inch..      .2038 

Elongation  per  inch  nnder  strain  at  elastic  limit do ...  .  001767 

Baductlon  m  diameter  at  point  of  ruptnre do...       .124 

Bednetionin  area  after  rupture,  percentof  original  section 89.2 

Position  of  mptare at  middle  of  stem 

Cluunacterof  broken  surface fine  granular,  60  per  cent;  silky.  40  per  cent 

£longatio& of  ittob sections ".13,  ".36*.  ".12 
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lO-IMCH  8T££li   B.  L.  RIFLEft. 


TUBB, 
No.  5193. 


Marks,  if  t,?1 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

perlnob. 

SacceuiTO 

Pormanent 
■et. 

SnooessiTe 

permanent 

■et. 

Bemarka. 

Total. 

Per  square 

Pimndi. 
250 
1.250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11.500 
11,760 
12,000 
12,250 
12,500 
12  750 
13,000 
18.250 
13,500 
13,750 
14,000 
14,250 
14,500  . 
14,750 
21,370 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48.000. 
40.000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
56,000 
67,000 
68,000 
59.000 
86,480 

Inch. 
0. 

.000100 
.000300 
.000633 
.000067 
.001138 
.001300 
.001333 
.001367 
.001367 
.001400 
.001433 
.001500 
.001533 
.001667 
.001600 
.001633 
.001667 
.001700 
.001767 
.001800 
.012700 
.013333 
.014000 
.015167 
.016067 
.1333 

Inek. 

0. 

.000100 
.000200 
00(B33 
.000334 
.000166 
.000167 
.0«N)033 
.000034 

0. 

.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.010900 
.000683 
.000667 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Klasiio  limit. 

0. 
0. 

1 

1 

1 

' 

Tonsilo  strength. 

.001167 
.000900 
.117233 



Oeneral  iummary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    85,480 

Elastic  limit  per  square  inch  of  originarsection do...    64,000 

Elongation  perincn  after  rupture inch..      .2333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do...       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface vU^J 

Elongation  of  inch  sections ^ ".12,  ".48*,  ".IS 


iO-INCH    STEEL   B.  L.  RIFLES. 

Tube. 

No.  5204. 

Marks,  *~V 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3". 
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AppUed  loftda. 

Elongation 
per  inch. 

Successive 
elonpition 
per  moh. 

Permanent 
set. 

Successive 
set. 

Remarks. 

Total. 

PeraquAre 

P€mnd». 
250 
1,250 
2.500 
5.000 
7,500 
8.750 
10,000 
10,250 
10.500 
10.750 
11.000 
11,250 
11.500 
11.750 
20,360 

PoundM, 
l.«0 
6,000 
10.000 
20.000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47.000 
81.440 

Ineh. 
0. 

.000183 
.000300 
.000633 
.000967 
.001167 
.001300 
.001333 
.001367 
.001467 
.003667 
.004667 
.005733 
.006567 
.1533 

Inch, 
0. 

.000133 
.000167 
.000333 
.000334 
.000200 
.000133 
.000033 
.000a34 
.000100 
.002200 
.001000 
.001066 
.000834 
. 146V33 

JimA. 

0. 
0. 

Inch, 
0. 

Initialload. 

Elastic  limit.    * 
Tensile  strength. 

0. 
0. 

General  summary. 

Tenails  strength  per  square  inch  of  original  section pounds..    81,440. 

Elastic  limit  per  square  inch  of  original  section do...    42,000 

Elongation  per  incn  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001367 

Kednction  in  diameter  at  point  of  rupture do...       .174 

Kednetion  in  area  after  rupture,  per  centof  original  section 52.2 

Position  of  rupture 1".  26  ftt>m  neck 

Charaeterof  broken  surface silky 

Ckm^tios  of  iDoh  sections , , , ".  18. ".  29*, ".  aS* 
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lO-lNCH   STEEL    B.  l.  BIFLEg. 

Tube. 


No.  5203. 

Marks,  Ti?if' 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elongation 
permoh. 

SncoeiwiTe 
elongation 
perlnch. 

Permanent 
set. 

SacoeMive 

Bemarka. 

Totid. 

FernqnAre 
inch. . 

permanent 
Bet 

Pound*. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,260 

12,500 

19,070 

Pounds. 
1,000 
5,000 
10.000 
20.000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
76,280 

Inoh, 
0. 
.000100 
.000333 
.000067 
.001000 
.001200 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.  011300 
.012000 
.012033 
.013667 
.015100 
.1500 

Inch. 

a 

.000100 
.000233 
.000334 
.000333 
.000200 
.000167 
.000033 
.000083 
.000067 
.000033 
.000034 
.009733 
.000700 
.000033 
.000734 
.001433 
.1349 

Inch, 
0. 
0. 

Inch. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  sirengih. 

1 

1 

0. 
.  000033 

.000033 

............1. ........... 

1 

1 

1 

1 

1 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poouds..      76,280 

Elastic  limit  per  sanare  inch  of  original  section do...      45,000 

Elongation  per  incii  afterrupture inch..        .2933 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  001567 

Reduction  in  diameter  at  point  of  rupture do...         .184 

Seduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture r'.64  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections / ".  18,  ".  46*.  ". » 


XO-mCH   STEEL  B.  L.  BIFLE8. 

Jaokbt. 

No.  4934. 
Marks,   *^?,a 
Diameter,  ".565. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 
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'^<^'  ''"i^""" 

raoncation 
per  inch. 

SaooMsive 
elongfttioii 
perlnoh. 

Permaiient 

set. 

Saooe«8lTe 

pennanent 

set. 

Remarks. 

I 

PommU.  I    PoMub. 

250             1,000 

1,250              5,000 

2,500            10,000 

5,000            80,000 

7,500    1        30,000 

8,750    1        35,000 

10.000    1        40,000 

10, 500    >        42. 000 

Inch. 
0. 

.000138 
.000300 
.000633 
.000067 
!  001183 
.001300 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.010200 
.010767 
.011333 
.012267 
.013000 

Inch, 
0. 

.000188 
.000167 
.000333 

000334 
.000166 
.000167 
.000067 

000033 
!000033 
.000084 
.000038 
.000067 
.000038 
.000038 

000034 
!000033 
.000033 
.008467 
.000667 
.000566 
.000034 
.000738 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

10,750 
11,000 
11.250 
11.500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
13.25C 
13,500 
13,750 
14,000 
14.260 
22,610 

43.000 
44.000 
45,000 
46.000 
47.000 
48.000 
40.000 
50.000 
51.000 
52.000 
53,000 
54,000 
65,000 
56,000 
67,000 
90,440 



' 

General  emnmary. 

Taufla strangtfa  per  square  inch  of  oiiffinal  sectloii poonds..    90,410 

Baatio  limit  per  sanare  inch  of  originu  section do...    62,000 

SkNigation  per  incn  after  rapture inch..      .2238 

Bbngation  per  inch  nnder  strain  at  elastic  limit do...  .001783 

Bednotion  in  diameter  at  point  of  rapture do...       .145 

Bedoction  in  area  after  rapture,  per  cent  of  original  section 44.6 

PMttkni  of  ruptore 1".3  from  neck 

Character  of  broken  sarfiMe silky 

■    I  of  incli  sections ".  21, ".  82*, ".  14 

H.  Ex.  92 5 
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10-INCH  STEEL 


B. 


L.  BIFLES. 


jaokex. 


No.  4933. 

Marks,  g^^fi 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

V^nnlraH/*n 

Successive 

Permanent 
set. 

Sncoessive 

permanent 

set 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation   oloncation 
pt^rTnch.     ^P^SSb 

1 

Pounds. 
250 
1,250 
2.500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85, 000 
40,000 
42,000 
4:i,000 
44,000 
45.000 
46.000 
47,000 
48  000 

0. 

.000100 
.000300 
.000633 
.000907 
.001133 
.001300 
.001367 
.001400 
.001467 
.001500 
.001533 
.001567 
.001633 
.001667 
.001700 
.001733 
.001800 
.002000 
.006333 
.007000 
.008000 
.008667 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000067 
.000033 

.000034 
.000066 
.000034 
.000033 
.000033 
.000067 
.000200 
.004333 

.wmvi 

.001000 
.000867 

IneK 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 

! 

1 

49,000 
50.000 

1 

12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
14,000 
14.250 
23,360 

1 

61,000 
52,000 
53,000 
54.000 
55,000 
66,000 
57.000 
93,440 

1 

1 

1 

General  sumfnary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    93.440 

Elastic  limit  per  square  inch  of  original  section do . . .    52, 000 

Elongation  per  inch  after  rupture inch . .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001800 

Kedurtion  in  diameter  at  point  of  rupture do. . .        .  134 

Beduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture ".87  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14.'M8,".30* 


10-INCH   STEEL   B.  L.  RIFLES. 
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Jacket. 


No.  4942 


Marks,  *«*^* 


J  BTtM 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Tot-L    ,^1^ 


luare 


I  I  I 

^J°°f*J"*"leloDgatioD  I  Permanent   permanent 
P«"^"»^^-      perlncb.   I        *®^-  set. 


Kemarks. 


'  Pcunda. 
250 
1,250 
2,500 
5,000 
7.500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12.000 
12,250 
12.500 
12,750 
13,01)0 
13,250 
13,500 
13.750 
14.000 
14,250 
]4>5<J0 
14,750 
15,000 
24,400 


Pounda. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58.000 
59.000 
fit).  000 
97,600 


Inch. 

0. 
.000100 
.000333 
.000633 
.000067 
.001100 
.001300 
.001333 
.001333 
.001.333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
.001867 
.001667 
.001700 
.001733 

'.004667  ! 
.005367 
.006333 
.007233 


Inch. 

0. 
.000100 
.00023:) 
.000300 
.000334 
.000133 
.000200 
.000033 

0. 

0. 

.000034 
.000033 


.000034 
.000066 
.000067 


.000034 
0. 
.000033 
.000033 
.002034 
.000700 
.000966 
.000900 
.000800 


hveh. 

0. 
0. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary^ 


Tensile  strength  per  square  inch  of  original  section pounds. .  97, 600 

Elajitic  limit  per  square  inch  of  originiQ  section do . . .    55, 000 

Elongation  per  incn  after  rupture inch . .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do. ..    001733 

Beduction  in  diameter  at  point  of  rupture do . . .       .144 

Bednction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".07  from  neck 

Character  of  broken  surface fine,  silky,  slightly  granular 

Elongation  of  inch  secUons ".  14,  ".  19,  ".  29* 
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10-INCH   STEEL 


B. 


L.  filFLES. 


No.  4941. 
Marks,  «?B^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1,260 
2,600 
5,000 
7,500 
8.750 
10.000 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
13,500 
13,750 
14,000 
21,900 


Per  square 
incu. 


Elongrtlon  ^^.^^t^  Permanent  I  f^S^iZ'; 


per  inch. 


Foundi, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
87,600 


U. 


Inch. 

). 

.000100 

.000267 

.000600 

.000933 

.001033 

.001300 


Inch. 
0. 

.000100 
.000167 
.000333 
.000333 
.000100 
.000267 
.000033 


.001333 

0. 

.001400 

.000067 

.001433 

.000033 

.001500 

.000067 

.001567 

.000067 

.001600 

.000033 

.001638 

.000033 

.001667 

.000034 

.001667 

0. 

.008000 

.006333 

.008700 

.000700 

.009700 

.001000 

.010670 

.000970 

.011700 

.001030 

Inch. 


Ineh. 


Hemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,600 

Elastic  limit  per  square  inch  of  original  section do. . .    51, 000 

Elongation  i>er  inch  after  rupture inch..      .2267 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001687 

Reduction  in  diameter  at  point  of  rupture do. . .       .  164 

Beduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture l'M8fhnnn««k 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".  30*, ".  23, 'MS 


10-INCH   STEEL   B.  L.  RIFLES. 
Jacket. 

No.  4967. 

Marks,  BTtM 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

(ranged  length,  3". 
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AppUed  loads. 

Elongation 
per  inch. 

Snooeaalve 

Pennanent 
set. 

Snooesaiye 

permanent 

set. 

Bemarks. 

Total. 

'  Per  sqnare 

1 

elongation 
per  Inch. 

Pounds. 

250 

1.2S0 

2,500 

5.000 

1    Pounds. 

1,000 

1          5,000 

;        10.000 

20.000 

1        80,000 

'        35.000 

1        40.000 

1        42,000 

1        43.000 

;        44,000 

45,000 

46,000 

47,000 

48,000 

1        49,000 

1        50,000 

1        51,000 

1        85,280 

Jneh. 
0. 

.oooion 

.000300 
.000633 
.000967 
.001100 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001667 
.005567 
.006333 
.007667 
.008600 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000033 
.000034 

.oooa^ 

.000033 
.000067 
.000167 
.003900 
.000766 
.001334 
.000933 

Inch. 
0. 
0. 

Jneh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

'      7.500 

8.750 

0. 

10.000 

10.500 

0. 

10,750 

ll.ODC 

11,250 

11.500 

11.750 

12.000 

1 

,     12.250 

'     12,500 

;::.;:::;::: 

12,730 

21.320 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    85, 280 

Elastic  limit  per  sonare  inch  of  original  section do. . .    40, 000 

Kiongation  per  inc n  after  rupture inch . .      ,  2267 

Elongation  p«r  inch  under  strain  at  elastic  limit do . .    .  001500 

Keduction  in  diameter  at  point  of  rupture do. . .        .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,    .35*,  ".15 

Ch  emical  compost  Hon . 

Per  cent. 

Totolrarbon 0.484 

Graphitic  carbon 0. 020 

Combined  carbon 0. 464 

Manganese...; 0.601 

Silicon 0.140 

Sniphnr 0.030 

Phoephoms 0.032 

Copper : 0.048 
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10-INCH  STEEL    B.  L,  RIFLES. 


Jacket. 


MarkR,ffJ.^ 


No.  4966. 


Diameter,  ''.564. 

SectioDal  area,  .25  square  inch. 

Gauged  leugth,  3". 


Applied  loads. 

Elongation 
per  inch. 

SncoessiT-e 
elongation 
per  inch. 

Permanent 

Het. 

Saccessive 
permanent 

Bet. 

• 

Total. 

Per  AQ  uare 
inch. 

Bemarks. 

Pounds. 
250 
1,250 
2.500 
5,000 
7.500 
8,750 
10,000 
10,  500 

10,  750 

11.  000 
11,250 
11,500 
11,750 
12,000 
12  250 
20, 710 

Pounds. 
1.000 
5,000 
10.000 
20,000 
30,000 
36.000 

-  40,000 
42,000 
43,000 
44,000 
45.  000 
46.000 
47.  000 
48,000 
49.000 
82, 840 

Inch, 
0. 
.000133 

.000667 
.001000 
.001200 
.001367 
.001433 
.  001467 
.0015-13 
.001633 
.004333 
.  006667 
.008333 
.009000 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000200 
.000167 
.000066 
.000034 
.000066 
.000100 
.002700 
.  002:}34 
.001666 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

'• 



Elastic  limit 

Tonsilc  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    82,840 

Elastic  limit  per  sauare  inch  of  original  section do. . .    44. 000 

Elongation  p«  r  inch  after  rupture inch. .      .  2287 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001533 

Keinction  in  diameter  at  point  of  rupture do. . .        .174 

deduction  in  area  after  rupture,  por  cent  of  original  section 52. 2 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  39*.  ".  15,  ".  14 


10-IKCH   STKEL   B.  L.  RIFLES. 

Jacket. 
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No.  4991. 

Marks,  f¥,a 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  IomU. 

BUmgAtion 
per  inch. 

Saooesaiye 
elongation 
peHnch. 

PeriQAneut 
set. 

Saooesfiiro 

permanent 

set. 

RemarkB. 

1     ToUl. 

r«L;ar" 

P9und9. 

250 

1  250 

'    Pound*. 

1         1.000 

1          5,000 

10.000 

20,000 

30,000 

35.000 

)        40,000 

1        42,000 

1        43.000 

1        44,000 

45,000 

46.000 

!        47.000 

48,000 

40.000 

50,000 

1        51.000 

'        52.000 

1        53,000 

I        54.000 

1        56.000 

56.000 

57.000 

i        05.000 

1 

0.  "*  ' 
.000100 
.000300 
.000638 
.001000 
.001100 
.001333 
.001367 
.001367 
.001400 
.001433 
.001467 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001833 
.003400 
.004600 
.005433 
.000400 

Tneh, 
0. 

.000100 
.000200 
.000333 
.000367 
.000100 
.000233 
.000034 
0. 

.000033 
.000033 
.000034 
.000100 
.000033 
000033 
!000034 
.000033 
.000033 
.000200 
.001407 
.001200 
.000833 
.000067 

Inch. 
0. 
0. 

Inch, 
0. 

Initialload. 

Elastic  limit. 
Tensile  strength. 

2,500 
5.000 
7,500 
8,750 



1 

1 

0. 

10  000 

loisoo 

0. 



10,750 
11.000 

11,250 

11,500 
11,750 

12,000 

12,250 
12.500 
12.750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
23,750 



::::;::::::: 

..:;:: 

General  summary. 


Tensile  strengtb  per  square  inch  of  original  section. 

Elastic  limit  per  so  oare  inch  of  origins!  section 

ElongatSoD  per  inch  after  rapture . 


Blongaftion  per  inch  under  stndn  at  elastic  limit 

Rednctionin  diameter  at  point  of  rapture 

Bedaction  in  area  after  rapture,  per  cent  of  original  section 

Position  of  rapture 

Clisract^r  of  broken  surface granolar,  radiating  from 

Slongatioirof  inchaections 


IMunds..    OSTOOO 

do...    52,000 

inch..      .2033 

do...  .001733 

do...        .124 

89.2 

1".38  from  neck 

fc  silky  spot  at  circumference 
".  13, ".  30-, ".  18 
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10-INCH   STEBIi    B.  L.  RIFLES. 


JUCKET. 


No.  4990. 

Marks,  g^fi 

Diameter, ' '.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloneatlon 
perlnoh. 

Siicoe«iiTe 
elongation 
perlncb. 

Permanent 
Bet. 

Suoceaeire 

permanent 

set. 

Remarka. 

Total 

Per  aonare 
incn. 

Pounds. 

250 

1  250 

2,500 

5.000 

7.500 

8.750 

10,000 

10,500 

10,750 

11.000 

11.250 

11,500 

1L750 

12^000 

12.2^ 

12,500 

12,75C 

13,000 

18.250 

18.600 

18,750 

14,000 

28,250 

Pound*. 
1.000 
5.000 
10.000 
20,000 
80,000 
85.000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63,000 
54,000 
65,000 
56,000 
93,000 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001067 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001538 
.001600 
.001633 
.001667 
.001667 
.002667 
.0^167 
.006000 
.006938 
.007700 

Inch. 

0. 

.000067 
.000283 
.000333 
.000334 
.000100 
.000233 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 

0. 
.001000 

.000833 
.000933 
.000767 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

6. 

0. 

General  summary. 

Tensile  strength  per  square  snoh  of  orislna]  section ponnds..    93,000 

Elastic  limit  per  sauare  inch  of  originarsection do...    51.000 

Elongation  per  incn  after  niptare inch..      .2038 

Elongation  per  inch  nnder  strain  at  elastic  limit do ....  001667 

Rednction  in  diameter  at  point  of  mptnre do...       .164 

Reduction  in  area  after  rapture,  percentof  original  section 49.7 

Position  of  rupture 1".84  from  neck 

Character  of  broken  surface flneaUky 

Elongation  of  inch  sections ".19,".  81*,".  11 


10-INCH   STEEL   B.  L.  RIFLES. 
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DiameteFy  ^'.664. 

Sectional  area,  .25  square  ioch. 

Ganged  leu^rth,  3''. 


Jacket  No.  8. 
No,  6016, 


/        A.ppli»d  ItmOm. 


ToteJL 


'J»«r 


SCO 


f    per  inch. 


250 
1.250 
2,500 

6.000 
7,500 

8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
U,50O 
11.750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,2SO 
I  13,500 
I  22,400 


1,  ooo 

5,000 
lO,  OOO 
90,000 

ao,  OOO 

3&.  OOO 
40.  OOO 

42,  CMM> 

43,  OOO 
44,000 

46,  OOO 
4«.  OOO 

47,  OOO 
4a,  OOO 
49    OOO 


Suoceaaive  permaaent  ^noceMlve 
elongation  :  ^«»"™"»«*  permanent 
perlnob.  "**•       ,        set. 


.000100 


&1.000 
&2,000 
S3,  OOO 
&4,000 
39,840 


.000087 

.001000 
.001200 
.001367 
.001400 
.001433 
.001500 
.001633 
.001600 
.001607 
.001607 
.001700 
.001900 


Ineh, 
0. 
.000100 


Inch, 


.000334 
.000333 
.000200 
.000107 


.000083 
.000087 
.000033 
.000067 


.006833 
.006333 
.007383 
.1383 


.000083 
.000200 


.002500 
.001000 
.001000 
.125007 


.000033 
.066633' 


Inch. 


Bemarka. 


Initial  load. 


Elastic  limit. 


.1 


Tensile  strength. 


General  summary, 

TtniaA  vtnnstli.  per  aqnare  inoli  of  original  section poauds..    80,840 

lOtttlclimi^  per  sonAre  inch  of  original  section do. . .    48, 000 

iawi»tl«ttP«r  ineh  after  ruptare Ineh..      .2267 

AmcafcUm  per  Incli  under  strain  st  elastic  limit do...  .001700 

BetoSon  in  dijKmeter  ai  point  of  mptare do...       .164 

lUAncUon  in  »rea  skftermptnre,  per  cent  of  original  section 49.7 

PosStion  of  raptor© 1".08  from  neclc 

Character  of  Inroken  surfisoe sillcy,  with  n /cranalar  siiot .  "12  diameter 

Itoni^tlion of  incb  seotiona ".38*,  ".19,  ".11 
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lO-lNCH   STEEb    B.  L.  RIFLES. 

Jacket  No.  8. 


No. 
Marks,  iS?;g 
Diameter,  ".564. 
Sectional  area,  .26  flquare  inch. 
Gauged  length,  3". 

6014. 

Applie<l  loads. 

Eloneation 
per  Inch. 

Saoceaaiye 
elonjcatioD 
per  inch. 

Permanent 

SnoceBsive 

permanent 

set. 

Total. 

Per  aquare 
Inch. 

Remarks. 

Pounds. 

250 

1,250 

2,600 

5.000 

7,500 

8,750 

10.000 

10,500 

10,750 

11,000 

11,250 

11,503 

11,750 

12,000 

12,250 

12,500 

12. 750 

13,000 

13,250 

13,500 

13, 750 

14,000 

14,250 

14,500 

14,750 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 

Inch. 
0. 

.000100 
.001300 
.000633 
.000967 
.001100 
.001300 
.001333 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000200 

Inch. 
0. 
0. 

Jneh. 
0. 

'    * 

Initialload. 

1 

1 

0. 

.000033 
!  000034 
.000033 

0. 

43,000 
44,000 
45.  000 
46,0OJ 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58.U00 
59.000 

.001367 
.001400 
.001433 
. 001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001867 
.001067 
.00:i667 
. 005333 
.000667 

t 

.000033 
.000034 
.000033 
.000067 
.000033 
.00U033 
.000034 
.000033 
.000033 
.000034 
.000033 

.000034 
.000100 
.001700 
.001666 

1 

1 

1 

1 

Elastic  limit. 

::::;;:::::::::::::::::: 

15.  000            00. 000 
15,250            61,000 

! 

.001334 
.001666 
.118367 

13,500             62.000     1       .008333 

24, 180 

96,  720 

.1267 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    96,  ''SO 

Elastic  limit  per  souare  inch  of  original  section do. . .    57, 000 

Elongation  i>er  inch  after  rupture Inch. .      .  2267 

Elongation  ])«r  inch  under  strain  at  elastic  limit do. ..  .001807 

Beduction  in  diameter  at  point  of  rupture do. .-       .  184 

Eeduction  in  area  after  rupture,  percent  of  original  section 64.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  secUona ".  12, ".  42*, ".  14 


10-INCH   STEEL   B.  L.  RIFLES. 

Jacket  No.  9. 
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No.  6023. 


Marks,  i«»^g 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


T«'«l-    '^"In'r™ 


Elongation 
'   per  Inch. 


Successive 
elongation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Kemarks. 


Pound*.  I 

250  I 
1,250  ' 
2,5»J0 
5,000 
7.500 
10,000 
11.  GOO 
11,250 
11,500 
11,730 
12,000 
12.250 
12.500 
12,750 
13,000 
13,250 
13,  .*»«) 
13. 7.''.0 
14.0iO 
14.256 
14,500 
14,750 
15,000 
15.250 
15.500 
J5.750 
25, 140 


Pound*. 
l.OUO 
5.000 
10,000 
20,  OLD 
30,00(5 
40,000 
44,000 
45,000 
46,400 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 

5:i.  ooo 

54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61.000 
62,000 
63  (HjO 
100,560 


Inch. 
0. 
.OOOICO 
.0U0300 
.000633 
.001000 
. 001333 
.  0014G7 
.001533 
.001567 
.001800 
.001633 
.001667 
.001700 
.001733 
.001767 
.  001767 
.001800 
.001833 
.  001867 
.001033 
.002000 
.002667 
.004267 
.006000 
.007333 
.008333 
.1300 


Inch. 

0. 
.000100 
.000200 
.(H)0333 
.000367 
.000333 
.000134 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 

0. 
.000033 
.000033 
.000034 
.000066 
.000067 
.000667 
.001600 
.0J1733 
.001333 
.001000 
.121667 


Inch. 


Inch. 


Initial  load 


Elastic  limit. 


.1  Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section pounds . .  100, 560 

Elastic  limit  per  square  inch  of  original  section do. . .    58. 000 

Elongation  per  inch  after  rupture inch. .      .  1667 

Elongation  per  inch  under  straiu  at  elastic  limit do. . .  .  002000 

Reduction  in  diameter  at  point  of  rupture do. . .       .  104 

Bi^action  in  area  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  m  pture 1"  .2  from  neck 

Character  of  hroken  surface granular,  containing  a  dull  flaky  section  ".  30  by  ".  08.    Opened 

cracks  in  surface  of  stem. 
Elongation  of  inch  sections ".11,  ".20*.  ".19* 

Chemical  composition. 

Per  cent. 

Total  carbon «••••• ••» 0.581 

Graphitic  carbon 0.025 

Combined  carbon 0.556 

Manganese 0.750 

Silicon 0.233 

Sulphur 0.038 

Phosphoms 0.082 

Copper 0.000 
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10-INCH  BTEEli    fe.  L.  RIFLES. 

Jacket  No.  9. 


No.  5024. 

Marks,  i25»i 

'  M  T,  O 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


ApplU 
Total. 

Ml  loads. 

Per  square 
inch. 

Elongation 
per  moll. 

SacoeaaiTe 
elongation 
per  inch. 

Permanent 
set. 

Sncoeaaive 

permanent 

set. 

KemarkH, 

Pounds. 

250 

1,260 

2,500 

6,000 

7,500 

10,000 

11,000 

11,260 

11,500 

11, 750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14, 250 

22.310 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
66,000 
56,000 
57,000 
80,240 

Ineh. 
0. 

.000100 
.000300 
.000633 
.001000 
.001333 
.001433 
.001467 
.001500 
.001667 
.001633 
.001667 
001700 

Ineh. 
0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000100 
.000034 
.000033 
.000067 
.000066 
.000034 

Ineh. 

0. 
0. 

Ineh. 
0. 

Initial  load. 

Elaatio  limit. 
Tenaile  strength. 

0. 
0. 

. 001733    '       nnnnsA 

.001767 
.001867 
.006167 
.007333 
.008333 
.009333 
.1367 

.000034 
.000100 
.004300 
.001166 
.001000 
.001000 
.127367 

1 

1 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    80,240 

Elastic  limit  per  square  inch  of  original  section do. . .    62, 000 

Elongation  per  inch  after  rupture inch. .      .  2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Keduction  in  diameter  at  point  of  rupture do.  - .       .  174 

Keduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture r'finomneck 

Character  of  broken  surface ell  ky 

Elongation  of  inch  sections ".38*,  ".16,  ".11 

Chemical  composition. 

Peroent. 

Total  carbon 0.574 

Graphitic  carbon 0.023 

Combi  n  ed  carbon 0. 641 

Manganese 0.748 

Silicon 0.233 

Solphar 0.086 

PhoaphoruB 0.028 

Copper 0.000 


10-INGH  STEEL  B.  L.  KIFLE8. 

Jaoset. 
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No,  5026, 
Marks,  ^Ji 
Diameter/".564. 
Sectional  area,  .25  sqnare  inch. 
Ganged  length,  3". 


Applied  loads. 


Total. 


250 

1.2S0 

2«500 

5.000 

7,500 

8.750 

10,000 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13.000 

20,710 


PersQuare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
48,000 
50,000 
51.000 
52,000 
82,840 


Elongation 
per  Inch. 


Inch. 


Snooeaaive 
elonffatlon 
perinch. 


.000300 
.000633 
.000907 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.001583 
.001600 
.010667 
.011667 
.012207 
.013167 
.014100 
.1633 


Inch, 
.000067 


Permanent 
aet. 


Indk. 


I. 


.000333 

.0003;t4 

.000166 

.000167 

.000067 

.000033 

.000033  , 

.000034  ; 

.000066  , 

.000067 

.000067 

.001000  I 

.000600 

.000900 

.000933 

.1492   I 


Sucoeaaiye 
permanent 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  eummary. 

Tensile  strengtii  per  square  inch  of  original  section pounds..    82.840 

Elastic  limit  per  sonare  inch  of  original  section do...    47,000 

Elongation  per  incn  after  mptare inch..      .2633 

SlongatloQ  per  inch  under  strain  at  elastic  limit do...  .001000 

EedttcUcm  in  diameter  at  point  of  mptare do...       .174 

Seduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture 1 ".  6  from  nrck 

Cbarac te r of  broken  surface finoailkv 

Elongation of  inch  sections ".18,  ".42*,  ".19 
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10-INCH   STEEli   B.  L.  RIFLES. 


Jacket. 
No.  6025. 


Marks,  ^^\ 

Diameter,  ".664. 

Sectional  area,  .26  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per Inch. 

Saocessiye 
elongation 
perlnch. 

Pennanent 
Bet. 

Sacoesaive 

permanent 

set. 

Kemarks. 

Total. 

Per  flonare 
iDcn. 

Pounds. 
250 
1,250 

Pounds. 
1,000 
ft  onn 

Inch. 

0. 

.000067 
.000300 
.000633 
.000967 
.  001133 
.001300 
.001367 
.001400 
.001467 
.001533 
.001567 
.001600 
.001633 
.003333 
.006700 
.006667 
.008000 
.009000 
.1600 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000166 
. 000167 
.000067 
.000033 
.000067 
.000066 
.000034 
.000033 
.000033 
.001700 
. 002367 
.000967 
.001333 
.001000 
.1510 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

2,500    1        in  nno 

5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,260 
11.500 
11,750. 
12,000 
12,250 
12,500 
12, 750 
13, 000 
13,250 
21,920 

20,000 
30.000 
35,000 
40,000 
42.000 
43,000 
44.000 
45, 000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
63,000 
87,680 

J 

0. 

Elaatio  limit. 
Tensile  strength. 

0. 

1 

i 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orisinal  section pounds . .    87, 680 

Elastic  limit  per  square  inch  of  original  section do. .      48, 000 

Elongation  per  inch  after  rupture inch..      .2267 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001 633 

Red  uction  in  diameter  at  point  of  rupture do . . .        .184 

Reduction  in  areaaft'Cr  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture 1".  4  from  neck 

Character  of  broken  surface iine  silky 

Elongation  of  inch  sections 'M5, ".  35*, ".  18 


10-mCH   STEEL   B.  L.  RIFLE& 

Jacket  No.  12. 
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Marks,  i»#y 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3  ". 


No.  5169. 


Applied  loads. 

Elongation 
perinch. 

Saooessive 
elongation 
per  moll. 

Permanent 
aet. 

Sncoeaaive 

permanent 

set. 

Bemarks. 

ToUL 

Per  sqiiAre 
iiicli. 

250 
1  250 

1 
Pounds,    1      Inch, 
1,000   :   0. 

6.000    ,      .000100 
10,  OU)          .000267 
20,000           .000600 
30.000    1      .000933 
35,000    '      .001067 
40,000          .001233 
42  000           .001300 
43,000          .001333 
44.000    1      .001400 
45, 000            0011.13 

0."*  ' 
.000100 
.000167 
.000:{33 
.000333 
.000134 
.000166 
.000067 
.000033 
.000067 
.000033 
.000034 
.000006 
.000800 
.001000 
.001334 
.000666 
.001000 
.119367 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastio  Umit. 
Tensile  strength. 

2:500 
5,000 
7.500 
8.750 
10. 0(0 
10,500 
10.750 
11,000 
11,250 
11.500 
11,750 
12,0110 
12,250 
12,500 
12,750 
13,000 
21,760 

0. 

0. 

46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52.000 
87,040 

.001467 
.001533 
.002333 
.004333 
.005667 
.006333 
.  007333 
.1267 

General  eummary. 

Tensile  streofctb,  per  square  inoh'of  original  section pounds..    87,040 

Elssiic  limit  per  square  inch  of  original*  section do...    47,000 

Elongation  per  inch  after  rupture inch . .      .  2133 

Bongation  per  inch  under  strain  at  elastio  limit do...  .001533 

Bedaction  io  diameter  at  pointof  rupture do. . .         104 

Bednetion  in  area  alter  rupture,  per  cent  of  original  section 49.7 

Position  of  rapture 1"  .  4  from  neck 

CbsnKter  of  broken  surface ., silky 

Elongation  of  inch  sections ^  23, ".  31  *,  ".  10 
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10-INCH   STEEti   3.  L.  RIFLES. 

Jacket  No.  12, 


No.  5170. 

Marks,  iJ?'// 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elonsatlon 
per  Inch. 

SaccessiTe 

Permanent 
set. 

SncoeasiTe 

Bemarka. 

Total. 

Per  square 
Inch. 

elonmtlon 
per  inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

21.620 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
86,480 

Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.001167 
.001333 
.001400 
.001483 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001767 
.006167 
.007500 
.008667 
.009667 
.011000 
.1433 

Inch, 
0. 
.000183 
.000167 
.000333 
.000367 
.000167 
.000166 
.000067 
.000038 
.000034 
.000033 
.000067 
.000038 
.000033 
.000034 
.000033 
.000067 
.004400 
.001333 
.001167 
.001000 
.001338 
.1823 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

EImUo  Umit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strenjrth  per  aqnare  inch  of  original  section poonds. .    86^480 

Elastic  limit  per  saurelnch  of  originallsection do. . .    81,000 

£]  ongation  per  inc  n  after  mptnr  e inch . .      .  8883 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001787 

Beduction  in  diameter  at  point  of  rapture «. do...        .174 

Reduction  in  araa  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture l".7lh»nneok 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,".  42*,".  IS 


10-ikch  steel  b.  l.  rifles. 
Jaokbt. 

No.  5108. 

Marks,  s  »p,m 

Diameter,  ''.564. 

Sectional  area,  25  sqaare  incli. 

Ganged  length,  3". 
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AppltedlMMla. 

ElonsatioD 
p«rmeh. 

Saooasaiye 
elonntioii 
perlncb. 

Pemumont 
set. 

SnccessiTB 

permanent 

•et. 

Bemarke. 

ToteL 

^"lar* 

250 
1.250 
2.500 
5,000 

7.500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
U.500 
11,750 
12.000 
12.250 
12,500 
12,760 
18.000 
13,250 
13,500 
18,790 
22,800 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60.000 
61.000 
58,000 
58,000 
54,000 
56,000 
90,240 

Inch. 
0. 
.000100 
.000300 
.000683 
.600967 
.001183 
.001333 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001667 
.001700 
.001767 
.002667 
.006000 
.007067 
.007767 
.006633 
.1433 

IndL 
0. 

.000100 
.000200 
.000333 
.000334 
.000160 
.000200 
.000067 
.000033 

.oooai4 

.000033 
.000033 
.000067 
.000067 
.000033 
.000067 
.000900 
.003338 
.001067 
.000700 
.000866 
.184667 

Indk. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 



1 

1 

1 

Blaatie  limit. 

* 1 

Tensile  strength. 

1 

1 

1 

1 

General  eummary, 

Tiosfle  strength  per  square  inch  of  orisinal  section ponncls..    80,240 

nestle  limit  per  sanare  inch  of  original  section do...    50,000 

Bengatloin  per  inon  after  roptore inch..      .2888 

Bimgation  per  inch  onder  sfrain  at  elastic  limit do...  .001767 

Sedaetlon  in  diameter  at  point  of  rapture do...       .154 

Bedaetioninaieaaftemiptare,  peroentof  original  section 47.2 

Positkn  of  roptore l".2fkomneok 

ChanMster  of  broken  sorfsoe silky 

I  of  inch  seotions ".  28*, ".  25,  ".16 


H.  Ex.  92 6 
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10-inch  8teel  b.  l.  bifles. 
Jaokbt. 


No.  5167. 

Marks,  g'?.^ 

Diameter,  ".664, 

SectioDal  area,  .25  square  inch. 

Gauged  lengtb,  3". 


Applied  loads. 

Elonffatioii 
perinoh. 

SaoceeslTe 
elongation 
perinoh. 

Permanent 
sot. 

Suooopsive 

permanent 

set 

Bemarks. 

Total. 

Per  square 
Indi. 

Pounds. 
250 
1,250 
2,600 
6,000 
7,600 
8,760 
10,000 
10. 600 
10,750 
11,000 
11,250 
11,600 
11,760 
12.000 
12,250 
12,500 
12, 750 
18,000 
13,260 
22,140 

Poundt. 
1,000 
6.000 
10,000 
20,000 
80,000 
86,000 
40,000 
42.000 
48,000 
44,000 
46,000 
48,000 
47,000 
48,000 
49,000 
6,000 
51,000 
62,000 
63,000 
88,680 

Inch. 
0. 
000087 
; 000300 
.000833 
.001000 
.001187 
.001333 
.001400 
.001433 
.001600 
.001587 
.001800 
.001833 
.001700 
.004187 
.008887 
.007833 
.008887 
.000333 
.1488 

Inch.' 
0. 

.000087 
.000233 
.000338 
.000387 
.000187 
.000168 
.000087 
.000033 
.000087 
.000087 
.000033 
.000033 
.000087 
.002487 
.002500 
.001188 
.000834 
.000688 
.133087 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 
Tensile  strength. 

0. 

0. 

1 

1 

General  sumntary. 

Tensile  strength  per  square  inoh  of  original  section ponnds..    88,600 

Elastio  limit  per  sonare  inchof  orlginaTseotlon do...    48.000 

Elongation  per  incn  after  rupture inch..      .2287 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rupture do . . .       .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.7 

Position  of  rupture 1".  2  firom  neok 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  82*,  ".  24, ".  13 


10-INGH   STEEL  B.  L.  BIFLEa 

Jacket  No.  14, 

No.  6176. 
Marks,  ^i^^ 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'^ 
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Elonntioii 
per  Lush. 

Snooeuire 
elonntioii 
per  inch. 

Permanent 
set 

Snooeaaive 
pemument 

■et. 

Remarks. 

TotoL 

PerBonare 

250 
1,250 
2,500 
5.000 

7,500 
8.750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.260 
12.500 
12,750 
13.000 
90,880 

Ptnmdt. 
1.000 
6,000 
10.000 
20.000 
80,000 
35,000 
40.000 
42.000 
48,000 
44,000 
45,000 
46.000' 
47,000 
48,000 
48,000 
50,000 
51,000 
52,000 
83,530 

Ineh. 

0. 

.000100 
.000333 
.000667 
.001000 
.001138 
.001838 
.001867 
.001400 
.001438 
.001467 
.001500 
.001567 
.016000 
.016833 
.017333 
.017833 
.018500 
.1867 

Ineh, 

0. 

.000100 
.000233 

000334 
; 000333 
.000133 
.000200 
.000034 
.000033 

000033 
.000034 
.000033 
.000067 
.014433 
.000833 
.0005UO 
.000500 
.000667 
.1482 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 



0. 

0. 

1 

lEii^ftf  0  )tin1t. 

1 

1 

1 

1 

1 

Tensile  strength. 

1 

General  eummary, 

TensOeairanirthpersqaareinohof  orifflnal seotion pounds..    88,520 

JElastio  limit  per  sqnare  inoh  of  original  section do...    47,000 

EloDgation  per  inch  after  mptore inch..      .2500 

Elongadon  per  inch  onder  strain  at  elastic  limit '. do...  .001567 

Eedoction  in  diameter  at  point  of  rupture do. . .       .  164 

Bedoction  in  area  after  rupture,  per  centof  original  section 48.7 

Position  of  rapture ^ 1".  5  from  neck 

cterof  broken  aorfaoe silkr 

ation  of  inch  aeoUons 'M4, ".  40*, ".  19 
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10-inch  steel  b.  l.  rifles, 

Jacket  Ko.  14. 

No.  6175. 


Marks,  ^^*J{ 

Diameter,  '*.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eioneation 
per  iuch. 

Saccesaive 
elontfatiou 
per  inch. 

Permanent 
set. 

SucoessiTe 

permanent 

■et. 

Bemarka. 

Total. 

Per  sqaare 
inch. 

Founds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.  000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12. 750 

13,000 

21.440 

Founds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 

43,ano 

44.000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
61,000 
52,000 
86,760 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001167 
.001333 
.001400 
.001433 
.001500 
.001533 
.OOH'KK) 
.001633 
.006600 
.007100 
. 008300 
. 009267 
.  010.133 
.1433 

Inch. 

*^;  000133 

. 000200 
. 000334 

.  ooo:i33 

.000167 
.000166 
.000067 

.oooo:i3 

.000067 
.0000:3 
.000067 
.  oooo:« 
.  004907 
.  000500 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

6. 

0- 

Elastic  limit 



.001200 
.000967 
.001066 
.132967 

1 

General  summary. 

Tensile  strength  per  square  inch  of  orif;iuaI  floction pounds..    85.700 

Elastic  limit  per  s<iuam  Inch  of  original  Auctiuu do. . .    47, 000 

Elongation  per  inch  after  rupture inoh.        .2333 

Elongation  per  inch  under  strain  at  elastic  lluiit do...  .001633 

Reduction  in  diameter  at  point  of  rupture do. . .        .  164 

Reduction  in  area  after  rupture,  per  cent  of  origi  nal  section 49. 7 

Position  of  rapture atmi(|dleof  stem 

Character  of  broken  surface silky;  opened  cracka  in  surtace  of  atom 

Elongation  of  Inch  sections ".  13. ".  44 *.  ".  W 


10-inch  steel  b.  l.  riflea 
Jacket  'So.  15. 
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So.  6180. 


Marks,  ^1%-/ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


AppUed  loads. 

Elongation 

SncoeaaiTO 
eloBjration 
per  inch. 

Permanent 

set. 

SnccesAlTe 

permanent 

aet. 

Bemarka. 

Total. 

Peraqaare 
inch. 

1 

Pounds. 
250 
1,250 
2.500 
5,000 
7,500 
8.750 
10,000 
10.500 
10,750 
11,000 
11.2>0 
11.500 
11.750 
12.000 
12,250 
12.500 
12.750 
13.000 
13,250 
13.500 
13,750 
14,000 
23.220 

Ptntnds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
92.880 

Ineh. 
0. 
.000067 
.000300 
.000G33 
.000933 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.002267 
.002833 
.004033 
.OU&MM) 
.006667 

Indi. 
0. 
.000067 
.000233 
.000333 
.000300 
.000200 
.000167 
.000067 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
!  000567 
.000566 
.001200 
.000967 
.001667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umlt. 
Tensile  strength. 

0. 

0. 

C^eneral  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    02,680 

Elsstio  limit  i>er  square  inch  of  original  section do...    51.000 

Elongation  per  inch  after  rupture inob . .      .  2000 

Elongation  per  inoh  onderatrain  at  elastic  limit do...  .001700 

BednctioD  in  diameter  at  point  of  rapture do...       .174 

Bednction  in  area  alter  ruptore,  per  cent  of  original  aection 52. 2 

Position  of  raptore I'M  from  neck 

Cbaneter  of  broken  aorface.... ullcv 

Bhngirtlonof  inchaeetioiia ".  08, ".  88, ".  2Sf^ 
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10-INCH  STEEli  B.  L.  RIFLES. 

Jaoket  'So.  15. 


No.  6179. 

Marks,  ^i\«f 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oanged  length,  3  ". 


AppUed  loads. 

Eloncation 

Sacoessire 
elongation 
perlnoh. 

Pennaaent 
set. 

Saooesjiive 

permAnent 

set. 

Bemarks. 

TotaL 

^lisr* 

Poundt. 

250 

1,260 

2,600 

6,000 

7.600 

8,750 

10,000 

10,500 

10.750 

11,000 

11,260 

11,500 

11.750 

12,000 

12,250 

12.500 

12,750 

13,000 

18,260 

13,600 

13,750 

14.000 

22,120 

P&wtdt. 
1,000 
6,000 

10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48.000 
48,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66.000 
66,000 
88,480 

Inch, 
0. 

.000007 
!000300 
.000633 
.000907 
.001138 
.001300 
.001338 
.001307 
.001400 
.001433 
.001487 
.001538 
.001687 
.001000 
.001638 
.001667 
.014307 
.015167 
.015838 
.016500 
.017667 

IndL 

0. 
.000067 
.000238 
.000383 
.000334 
.000166 
.000107 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.0000:)3 
.000033 
.000034 
.012700 
.000800 
.000066 
.000667 
.001107 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 
EUstioUiidi. 

0. 

0. 

OeiioraZ  gummarff. 

Tensile  strength  per  square  Inoh  of  orlcinal  section poonds..    88,480 

EUutio  limit  per  sooare  inch  of  original  section do...    61.000 

Elongation  per  inch  after  ruptnre inch..      .0607 

Elongation  per  inch  under  strain  at  elastie  limit do...  .001667 

Hedaction  in  diameter  at  point  of  mptore do...       .024 

Redaction  in  area  after  rapture,  per  cent  of  original  section 8.4 

Position  of  raptore ".8  fhimneck 

Character  of  broken  snrfaoe granolar 

Elongation  of  inoh  sections ".08*.  ".00,  ".  08 


lO-INCH  8TEEL  B.  L.  RIFLE&  87 

TABULATION  OF  TENSION 8FECIM ENS  FROM  10-INCH  STEEL  B.  L.  RIFLES, 


Ko.of 


Position  In 
pin. 


Location 
of  spooi- 


Tonsilo 

StNOgtll 

per 

■qnare 

Inok 


tfon. 


Con- 
trac- 
tion 
of 


Appearance  of  frac- 
ture. 


Bemarks. 


4Mn 
4978 


5006 
50M 

5020 
5010 
5185 
5180 

5100 
5181 

518S 

5104 
5105 
5100 
5177 


5178 
61M 


5193 
5804 


4M1 
4007 
4900 
4001 
4900 
5015 
5014 


5084 

6080 
5025 
5100 
5170 
5108 
5107 
5170 
5175 
5180 
5179 


Tnbe.. 

do. 

.....do. 


.do 

.€lo 

.do 

.do 


do 

Tabe2io.ll... 
.....do 


Middle. 
...do.. 
...do.. 

....do.. 


....do .. 
...do.. 
....do.. 
...do.. 
...do... 
...do. 
Inaide 
...do... 


TnbeNaia. 
....do 


TnlMKalO., 

....do 

Tnbe  Ka  14.. 


Tnbe  Ka  15.. 


..do  ■••>•••< 


Ontaide. 
...do.. 


...do... 

...do. 

...do. 

...do. 

Inaide 


Tnbe. 


.do. 
.do. 


...do.. 
Middle. 


Jacket. 
....  do . 
do. 


.....do 

.....do 

do 

do 

....do 

Jacket  No.  8.. 

do 

Jacket  ira.0.. 


do 

Jacket 

do 

Jacket  Ko.  13. 

do 

Jacket 

.....do 

Jacket  No.  14. 

.....do 

Jacket  No.  15 
....do 


.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
Ontaide 
...do.. 
...do.. 


...do.. 
Middle, 
do.. 


do.. 
Middle. 
...do.. 
Inaide . 
...do.. 
...do.. 
...do.. 


Foumd9, 
41,900 
49.000 
45.000 

68,000 

40.000 
47,000 
40,000 
47,000 
47,000 
40,000 
44,000 
48,000 

56,000 

40,000 

47.000 
40,000 
47,000 
48,000 
51,000 


45,000 
68,000 

64,000 

48,000 
46,000 

62,000 
68,000 
65,000 

51,000 
40,000 
44,000 
58,000 
61,000 
40,000 
67,000 
58,000 

68,000 

47,000 
48,000 
47,000 
51,000 
50,000 
48,000 
47,000 
47.000 
61,000 
61,000 


Poundf. 
80,400 
91,000 
91,000 

90,000 

80,900 

88.800 
89.800 
88,600 
88,040 
85,000 
79,440 
80^700 

85,880 
78,880 

86,880 
80,080 
87,920 
80,120 
84,060 


88,780 

90,800 

86,480 
81,440 
70,260 

00,440 
93,440 
07,600 

87,000 
85,280 
82,840 
05,000 
88,000 
89,840 
00,720 
100,600 

89,840 
88,840 
87,080 
87.040 
86,480 
00,840 
68,500 
68,580 
85.700 
98,660 
68,460 


P.9t. 
tLl 
10.7 
20.7 

28.8 

84.8 
28.0 
21.8 
28.3 
24.0 
23.0 
23.8 
16L8 

10.8 
24.0 

21.0 
22.7 
10.8 
28.8 
10.8 


15.8 

90.8 

23.8 
24.0 
20.8 

22.8 
20.7 
20.7 

22.7 
22.7 
22.7 
20.8 
20.8 
22.7 
22.7 
16.7 

21.7 
28.8 
22.7 
2L8 
88.8 
23.8 
22.7 
26.0 
23.8 
20.0 
0.7 


P.eL 
U.0 
47.2 
41.0 

44.0 

40.7 
49.7 
48.7 
40.7 
62.2 
40.7 
49.7 
27.0 

44.0 
80.4 

47.8 
62.2 
47.2 
49.7 
l&O 


18.8 

89.8 

68.8 
68.2 
64.0 

44.0 
4L0 
44.0 

40.7 
47.8 
68.8 
89.8 
49.7 
49.7 
64.0 
88.6 

88.8 
52.2 
64.0 
40.7 
62.2 
47.2 
40.7 
40.7 
40.7 
62.2 
8.4 


Finesilky^ 

do 

Orannlar,  60  per  cent ; 

silky,  50  per  cent. 
Orannlar,  40  per  cent ; 

ailky,  60  per  cent. 
nneaUky 

....do..: 

silky 

.....do  ............... 

....do 

...do 

....do 

Granalar,  00  per  cent ; 

eilky,  10  per  cent. 

Silky.....: 

Silky  and  fine  grann- 

lar. 

Silky 

do 

....do 

....do 

Orannlar,  80  per  cent ; 

doU  flaky,  20  per 

oent. 
Orannlar,  email  flaky 

spot. 
Fine  grannlar,  00  per 

cent  ailky. 

f!!'!.::::::::::::::: 

....do 


....do 

....do 

Fine  ailky,  alighUy 

sranular. 
Fine  ailky 

^I'l,::::::::::::::: 

Orannlnr,  silky  spot. . 

Fine  silky 

Silky,  granalar  spot. . 

SUky.. ,.... 

Orannlar,  and  dull 
flaky. 

Silky. 

Fine  silky 

do 

^"'lo 


....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
Orannlar  . 


Breecb  end. 
Mnizle  end. 
Breecb  end. 

Mnaale  end. 

Breecb  end. 
Mnaale  end. 
Breecb  end. 
Mnssle  end. 
Breecb  end. 
Mnssle  end. 
Breecb  end. 
Mnaale  end. 

Breech  end. 
Mnaale  end. 

Breecb  end. 
Maasle  end. 
Breecb  end. 
Mnaale  end. 
Breecb  end. 


Mnaale  end. 

Breecb  end. 

Mnaale  end. 
Breecb  end. 


Breecb  end. 
Mnaale  end. 
Breecb  end. 

Mnasle. 
Breecb. 
Mnaale  end. 
Breecb  end. 
Mnzsle  end. 
Breecb  end. 
Massle  end. 
Breecb  end. 

Mnaale  end. 
Breecb  end. 
Maasle  end. 
Breecb  end. 
Mnaale  end. 
Breecb  end. 
Mnssle  end. 
Breecb  end. 
Muasle  end. 
Breecb  end. 
Mnaale  end. 


12-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


13-IKCH   STEEL  B.  L.  RIFLSa 
TyBB  No.  16. 
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Marks,  ?fuj  . 
Diameter/' .564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3 '^ 


No.  4932. 


AppUed  loads. 

per^ch. 

SnocMsire 
elongation 
perlneli. 

wvL 

Sncoessive 

permanent 

■et. 

Semarks. 

ToteL 

Per  Bonare 

PtnmiCf. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

21,970 

rounds. 

1,000 
5,000 
10.000 
20.000 
30,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
87,880 

Inch. 
0. 

.000100 
.000207 
.000600 
.000938 
.001100 
.001300 
.001338 
.001467 
.001700 
.002067 
002600 
.003200 

Inch. 
0. 

.000100 
.000167 
.000338 
.000338 
.000167 
.000200 
.000033 
.000134 
.000238 
.000367 
.000583 
.000600 

Inch. 

Ineh. 
0. 

Initial  load. 

Slastio  limit. 
Teneile  strength. 

* 1 

' 

::::::::::::i::::::  ;:::; 

1 

1 

1 

1 

Qensral  9ummarif. 

TeBtOe  strength  per  sqnareindi  of  original  section pounds..    37,880 

Elastic  limit  per  oqnare  inch  of  original  section do...    41,000 

Skmgatlon  per  inch  after  rapture inch..      .2233 

Skmgation  per  inch  nnder  strain  at  elastlo  limit do...  .001333 

Bedaction  in  diameter  at  point  of  mptore do...       .144 

Bedoctlon  in  area  after  mptoze,  per  cent  of  original  section 44.6 

Position  of  rapture V.  6  from  neck 

Characterof  broken  snrfaoe silky 

L  of  inch  sections ".  14, ".  38*, ".  18 
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12-inch  stebl^  b.  l.  rifles. 
Tube  Ko.  15. 


No.  4931. 

Marks,  ^3|??;5 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloni^ation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Semarka. 

Total. 

Pep  square 
inch. 

Pounds. 

250 

1.250 

2,500 

6,000 

7.500 

8,750 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

22,610 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
90,440 

Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001107 
.001333 
.001367 
.001400 
.001433 
.001500 
. 001533 
.001567 
.001667 
.003667 
.004667 
.  005733 
.006500 

Inch, 
0. 

.000100 
.000200 
.000333 
.000367 
.000167 
.000166 
.000034 
.(00033 
.000033 
.000007 
. 000033 
.  000034 
.000100 
.002000 
.001000 
.001066 
.000767 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initialload. 

0. 
0. 

j 

1 

Elastic  limit. 

i 

t 

1 

; 

1 

Tensile  strength. 

1 

General  eiimniary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90.440 

Elastic  limit  per  SGuare  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rupture inch..      .21*7 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001507 

Keduction  in  diameter  at  point  of  rupture do. . .        .  144 

Seduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  13,  ".  87*. ".  iS 


la-mCH   STEEL   B.  L.  BIFLE8. 

Tube. 
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No.  4928. 


Marks,  ^^^ 

Diameter,  *".565. 

Sectional  area  .25  square  inch. 

Ganged  length,  3'\ 


AppUed  loads. 

Elongation 
permch. 

Saeoesaire 
elossation 
peruich. 

Pennanent 
Bet. 

SaocesalTe 

permanent 

set. 

Bemarka. 

TotaL 

Persqnare 
inch. 

Pounds. 

250 

1.250 

2,500 

5,000 
7,500 
8,750 
10,000 
10.250 
10.500 
10.750 
11.000 
11,250 
11,500 
1L750 
12,000 
12.250 
12.500 
12.750 
22,480 

Poundt, 
1,000 
5,000 
10.000 
20,  COO 
80,000 
85,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
80.920 

0.  • 

.000067 
.000300 
.000567 
.000900 
.001067 
.001233 
.001267 
.001300 
.001300 
.001333 
.001367 
.001400 
.001633 
.002267 
.002667 
.003667 
.004333 

Inch, 

0. 

.000067 
.000233 
.000267 
.000333 
.000167 
.000166 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.000233 
.000634 
.000400 
.001000 
.000666 

Ineh, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

1 

1 

I 

:..::; i.:;;: 

1 

Oeneral  summary. 

Tensile  a^vngth  per  aqnare inch  of  origdnal  section ponnda..    89,920 

BLwtic  limit  per  sqaare  inch  of  origin^  section do. . .    46, 000 

Bongation per incn afl«r  mptore inch..      . 2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Seduction  in  diameter  at  point  of  mpture do. . .        .165 

Bedaction  in  area  after  mptnre,  per  cent  of  original  section 49.7 

Position  of  mptare 1  ".35  from  neck 

Character  of  broken  snrfsoe silky 

ElongatioB  of  inch  aections ".  20".  84*, ".  12 
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la-INCH  STEEL   B.  L.  BIFLEa. 

TXXBB. 

No.  4927. 


Marka,  ^5 

Diameter,  '^663. 

Sectional  area,  .26  square  inclu 

Gaaged  length,  3^^ 


Applied  IomU. 

Elonntlon 
permoh. 

SnooaMire 
elonntion 
permoh. 

Pennaneot 
set. 

SnooeuiTe 
■et 

tlein>rlr». 

TotaL 

PeraanATB 

Poundt. 

250 

1,250 

2,500 

6,000 

7,500 

8.750 

10.000 

10,260 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

21,870 

Pounds. 
1,000 
6,000 
10,000 
20.000 
80,000 
36.000 
40,000 
41,000 
42.000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
87,480 

Inth. 

0. 

.000067 
.000300 
.000667 
.001000 
.001188 
.001838 
.001367 
.001400 
.001400 
.001438 
.001467 
.001600 
.001867 
.003400 
.004100 
.005338 

Inch, 

0. 

.000067 
.000238 
.000367 
.000333 
.000138 
.000200 
.000034 
.000038 

0. 
.000038 
.000034 
.000133 
.000267 
.001538 
.000700 
.001233 

InA. 

0. 
0. 

Inch, 
0. 

Initial  load. 
EljiBtio  limit. 

0. 

0. 



1 

1 



1 

1 

Oeneral  $ummary. 

Tensile  strength  per  Miiiaretiieli of  oriffinaleection pounds..    87,480 

Xlssticlimlt per  sqnsre inch  of  originM section do...    45,000 

Xlongation  per  Ineh  sftST  mptnre inch..      .2583 

Elongation  per  inch  nnder  sirsia  at  elsstie  limit do...  .001407 

Bedaotion  in  diameter  at  point  of  ruptare do...       .183 

Bedaotion  in  area  after  raptnre,  per  cent  of  original  section 54.6 

Position  of  ruptore 1".  06  fh>m  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  41*, ".  20,  ".16 


12-INCH   STEEL   B.  L.  BIFLEa 

Tube. 
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No.  5013. 


Marks,  §«»i 
Diameter,  ''.564. 
Sectional  area,  25  square  inch. 
Gao^fed  length,  3'^ 


/      JLppiU^lamam. 

perinoh. 

8ucCM8iT6 

Pemuuieiit 
■et. 

SaooeealTe 
set. 

Bemuks. 

T^t^   j'^^f^ST" 

2SO     I              1.000 
1, 2&0     i               ^-  ooo 

JimA. 
0. 
.000100 
000300 
.000633 
.000967 
.001100 
.001300 
.0013^ 
.001367 
.001367 
.001400 
.001433 
.001533 
.001600 
.001667 
.001738 
.002267 
.002667 
.003638 
.004338 
.005338 

7imA. 
0. 

.000100 
.000200 

!000384 
.000183 
.000200 
.000033 
.000034 
0. 
.000038 

.' 000100 
.000067 
.000067 
.000066 
.000534 
.000400 
.000066 
.000700 
.001000 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  loAd. 

2.500 
5.O00 
7,500 
8.750 
10,000 
10,2S0 
10,500 
10,750 
11.000 
11,250 
11.500 
11.750 

19  IMA 

:to.ooo 

90.000 

ao.ooo 

85.000 
40.000 
41.000 
42.000 
43,000 
44,000 
45.000 
40.000 
47.000 

^ 

ElMtlo  limit. 
Teu«ile  strength. 

1 

0. 
0. 

1 

i 

1 

1 

1 

1 

S;^       1             40.000 

SSOO       1            60.000 

13,000       1             62.000 

U^tfO      1            53.000 

:    U,MO      \            54.000 

1  nTSO     ^          W&.000 

1 

1 

1 

1 

1 

1 

. 

1    BilSiV 

1         ^' 

1 

Gtmeral  nummary, 

TvDBile  strenstli  per  aqnan  iBoh  of  original  section pounds..    05,000 

BsatleUJio^par  Masreinohof  original  section do...    40,000 

Xkmgaitioii  per  Incli  alter  roptnre incli..      .2100 

Smntion  per  inoh  under  strain  at  elastic  limit do...  .001733 

Bftdnctloniii  disuneter  at  point  of  ruptore do...       .144 

IKsdnetion  in  sa^eeaftermptnre,  per  cent  of  original  section 44.6 

Poaitton  of  rupture l".6ftx>mneok 

Cbaraeterof  broken  anrfaoe silk; 

BoD^tioBor  Inch  sections ".16,".86*/'7l2 
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12-INGH  STEBli    B.  L.  BIFLE& 
TUBBL 


No.  5013. 

Marks,  S^ififf 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loadB. 

perinoh. 

BaoceBsive 
elongation 
perlndi. 

set. 

Snoceuive 
permit 

BemArks. 

ToUl. 

Persqnsre 
inch. 

Poundt, 
250 
1,250 
8,500 
6.000 
7,500 
8,750 
10,000 
10.250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
21.480 

PoundM. 
1,000 
5.000 
10,000 
20,000 
80.000 
35.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
85.920 

Inch. 

0. 

.000100 
.000300 
.000633 
.000967 
.001100 
.001267 
.001300 
.001333 
.001397 
.001433 
.003733 
.005000 
.006067 
.007000 
.007667 

Ineh, 
0. 

.000100 
.000200 
.000338 
.000334 
.000133 
.000167 
.000033 
.000033 
.000034 
.000066 
.002300 
.001267 
.001067 
.000933 
.000667 

Ineh, 
0. 

0. 

Inch. 
0. 

Initial  loud. 

ElMtto  limit. 
Tensile  BirengilL 

0. 
0. 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  orisrinal  section pounds..    8Si,Q90 

Elasfciclimit per  square inoh  of  original seotion do...    44,000 

Elongation  per  inch  after  rupture inch . .      .  2900 

Elongation  perinoh  under  strain  at  elastic  limit do...  .001488 

Keduction  in  diameter  at  point  of  rupture do. . .        .  164 

Keduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture l".5ftomneck 

Character  of  broken  surface silky 

ElongaUon  of  inch  sections M7,".8»».".a 


la-lNCH   STEEL  B.  L.  BIFLEa 

Tube. 
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No.  5161. 

Marks,  ?*1.\ 

Diameter,  ^564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3''. 


Applied  loftdB. 

Klonffaiion 
per  inch. 

Successive 
elonsation 
perinch. 

Permanent 
set. 

SncccsBive 

l)crmtnient 

set. 

Remarks. 

ToUl. 

Penuiuare 
inch. 

Pmmda. 

250 

1.250 

2,500 

5,000 

7.500 

8,750 

10.000 

10.250 

10.500 

10,750 

11.000 

11.250 

11,500 

11.750 

12.000 

12,250 

Povndt. 
1,000 
5.000 
10.000 
20.000 
30.000 
35.000 
40.000 
41.000 
42.000 
43.0CO 
44,000 
45.000 
46,000 
47.000 
48,000 
40.000 
85,300 

Inch, 
0. 

.000067 
.  000 lOO 
.0000,33 
.000067 
.OOU'tS 
.001333 
.001367 
.001400 
.001433 
.001467 
.002667 
.005000 
.006000 
.007000 
.007833 
.1400 

Inch. 
0. 

.00CO67 
.000233 
.  ooo:kj3 

.000334 
.000166 
.000200 
.000034 
.000033 
.0000:J3 
.000034 
.001200 
.  002333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

E1a»tio  limit 
Tensile  strcngtli. 

0. 
0. 

1 

1 

:.'..:.:.:'.'..i::::::::::: 

.001000 
.001000 
.000833 
. 132167 

1 

1 

21.340 

General  $ummary. 

Tensile  strength  persquars  inch  of  original  section ponmls..    85,360 

Elasticlimitpersauaroinciioforiginarsoction do...    44,000 

KkmiEsCion  per  inch  after  roptnro inch. .      .  2233 

EloDgation  perinch  under  strnin  at  elastic  limit I. do...  .001467 

Rednction  in  diameterat  point  of  rupture ." do...       .134 

Radoetion  in  area  after  rupture,  per  cent  of  original  section 41.0 

Position  of  rnptore l".3fromneok 

Character  of  brolKen  surface granular,  60  per  cent,  silky  serrated,  40  per  cent 

Ehmgation  of  inch  sections ".27*,  ".25*,  ".15 

H.  Ex.  92 7 


98 


12-INOH   STEEL   B.  L.  RIFLES. 

Tube. 


Marks,  ffi.'^k 

Diameter,  ''.564. 

Sectioual  area,  .25  sqaare  inch. 

Gauged  length,  3". 


JKo.  5150. 


Applied  loads. 

Elonntion 
per  inch. 

SacoeaBive 

Permanent 
set. 

Snooessive 
aet. 

Bemarks. 

Total. 

For  aquare 
ino^. 

elongation 
per  Inch. 

Poundt. 
250 
1,250 
2.500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
21,590 

PoundM. 
1.000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
86,360 

Inch. 
0. 

.000067 
.000300 
.0006:t3 
.000967 
.001133 
.001333 
.001367 
.001400 
.001467 
.001667 
.  002167 
.003667 
.004333 
.005767 
.1467 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.000067 
.000200 
.000500 
.001500 
.000666 
.001434 
.140933 

Inch. 
0. 
0. 

IwOi. 
0. 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

0. 
0. 

General  SHmmary. 

Tennile strength  per  square  inch  of  original  section pounds..    96,360 

Elastic  limit  per  sanare  inch  of  original  section do...    43,000 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001467 

Beduction  in  diameter  at  point  of  rupture do...        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  anrface ailkj 

Elongation  of  inch  aections ".16,.  87*.  ".19 


12-INCH   STEEL   B.  L.  RIFLE& 

Tube. 
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No.  5199. 


Marks, ««% 

Diameter, ''.564. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eluui^atloD 
per  inob. 

SaoceftHive 
elonsntioD 
per  iuoh. 

Permanent 
set. 

Sncceasive 

permanent 

set.  • 

Remarks. 

ToUL 

Persqoare 

250 

1,250 

2.500 

5.000 

7,500 

8,750 

10,000 

10.250 

10.500 

10.750 

11.000 

11.250 

11,500 

11,750 

12,  (WO 

12.250 

12,500 

12.750 

28,170 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40.000 
41.000 
42.000 
43,000 
44.0QO 
45,000 
46,000 
47,000 
48.000 
40,000 
50.000 
51,000 
93.680 

Inch. 
0. 

.000133 
.000383 
.00(1007 
.001000 
.001107 
.001333 
.001367 
.001400 
.001433 
.001407 
.001500 
.001567 
.001767 
.002000 
.002667 
.00:^33 
.004000 

Inch. 
0. 

.000133 
.000200 

Inch. 
0. 
0. 

Inch, 
0. 

luitUl  load. 

.000334 

'•"*• 

Elai>tic  limit 
Tennile  strength. 

.000333 
.000167 
.000166 
.000034 
.00003:1 
.000033 
.000034 
.000033 
.000067 
.000200 
.000233 
.000067 
.000066 
.0UOO67 

6. 

0. 

1 

1 

' 

i 

1 

1 

1 

! 

1 

1 

Gentral  summarif. 

Tensile  strength  per  square  inch  of  original  section potfiids..    02.680 

Elastic  limit  persaoare  inch  of  original  section do...    46.000 

SlODgation  per  inch  after  ruptnre .* , inch..      .2233 

Elongation  per  inch  nnder  strain  at  elastic  limi  t do . . .  .  0U1567 

Reduction  in  diameter  at  point  of  rapture do...       .135 

Sedaction  in  area  after  rapture,  per  cent  of  original  section 41. 0 

Position  of  rupture ".88firomneck 

Characterof  broken  surface silky 

EtoBgatton  of  inch  sections 'M2, ".  20, ".  3t$* 
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121-INCH   STEEL  B.  L.  fiIFL£& 

Tube. 
No.  5198. 


Marks,  ^158  5f 

Diameter,  ''.566. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  inch. 

SncoeftHire 
elonffAtion 
per Inch. 

Permanent 
set. 

Sncceaslre 

Beinarka. 

Total. 

Per  aqiiare 

peimanunt 
set. 

Poundt. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,250 

10,  r.oo 

10,750 

11,000 

11,250 

l^.'iOO 

11,750 

12,000 

12,2.50 

12.  ,500 

12.750 

13,000 

22,180 

Founds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
41.000 
42,0OQ 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,000 
52,000 
88,720 

Inch, 
0. 

.000100 
.000333 
.000007 
.001000 
.001107 
.001333 
.001^67 
.001400 
.00143:1 
.001467 
.001533 
.001600 
.001667 
.006000 
.006400 
.006867 
.007667 
.008667 

Inch, 
0. 
.000100 
.000233 
.000334 
.000333 
.000107 
.000166 
.0000:)4 
.000033 
.000033 
.000034 
.000066 
.000067 
.000007 
.0043:13 
.000400 
.000407 
.000800 
.001000 

Inch. 
0. 

lueh. 
0. 

Initial  load. 

1 

0. 
0. 



1      

1 

:::.:::::::::::::::;:;:: 

1 

1 

Elastic  limit. 

1 

1 

1 

1 

Tousilo  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     8fl,720 

Blastif*  limit  per  square  inch  of  original  section do. . .    47. 000 

Elongation  per  inch  after  rupture inch..      .2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do. . .        .  145 

Keduction  in  area  after  rupture,  per  cent  of  original  section 44. 0 

Position  of  ru ptu re ".2  from  d eok 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".U,  ".22,  ".29* 


IS-IMCH   STEEL   B.  L.  RIFLES. 

Jacket. 

No.  5007. 

Marks,  §?,§ 

Diainetei",  ".564. 

Sectional  area,  .25  sqaare  incli. 

Gauged  length,  3". 
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Applied  loads. 

EloDcation 
perlnch. 

SitrccsKire 
elongalion 
per  inch. 

Permanent 
net. 

Sncceanive 

Keniarka. 

Total. 

Per  Mnare 
inch. 

p«*riiianeiit 
set. 

Ponndt, 

250 

1.250 

2.500 

5.000 

7.500 

8.750 

10.000 

10.500 

10,750 

11.000 

11.250 

11,  .V'O 

11.750 

12.000   . 

12.250 

12.500 

12,750 

13,000 

23.700 

Pounds, 

1,000 

5.000 

lO.OOO 

20.000 

ao.ooo 

35.000 
40.000 
42,000 
43,000 
44.000 
45.000 

46.  ceo 

47.000 
4«,0CO 
40,000 
50,00<» 
51,000 
5  J,  000 
95,160 

Jneh. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001300 
.001367 
.001367 
.001400 
.001433 
.OOl.'WO 
.001507 
.001667 
.001103 
.004:133 
.005000 
.005667 

P P 

Inch. 
0. 
0. 

Jnch. 
0. 

JnitUI  locd. 

0. 

0. 



1  

Elastic  limit. 

1 

1 

1 

;;;::::::;::i:::::::::::: 

1 

Tensile  strength. 

1 1 

General  summary , 

Tensile  strrapth  per  aqnare  inch  of  original  section ponnds..    95.169 

Elastic  limit  per  squ.ire  inch  of  originiiT  sect  ion i(o. . .    47, 0'JO 

£loD|pition  per  inch  aft^r  rupture inch . .      . 20U0 

Ehmfration  p«r  iucli  UDdf)r  strain  at  elastic  limit do. . .  .  001507 

Rediirtion  in  diameter  at  point  of  rupture do. . .        .144 

Koliictiou  in  area  after  rupture,  per  cent  of  originnl  s.?otiou 44. 6 

Posiliuuof  riipture 1".  6  from  neck 

Cbnracter  of  broken  surface : silky,  10  i>er  cent  granular 

Elongation  c  f  inch  sectioi»8 ".15,  ".33%  ".12 
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12-INGH   STEEL  B.  L.  BIFLE& 


Jaokex 

^0.5000. 


Marks,  lf?,5 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDfiratioii 
per  inch. 

Sncc«8Hive 
elongation 
per  Inch. 

Permanent 
set. 

Succeaaire 

pormauenc 

set. 

BemarkB. 

ToUl. 

Per  sqnare 
incli. 

Poundt. 

250 

1,250 

2, 500 

5.000 

7.500 

8.750 

10,000 

10.500 

10,750 

11.000 

11,2.'>0 

11,500 

11.750 

12,000 

12,250 

12,500 

1-.',  750 

13,000 

23,180 

Poundt. 
1.000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000 
42,000 
43.000 
44,000 
45.000 
46, 000 
47.000 
48,000 
49,000 
50,000 
61,000 
62,000 
02.720 

Inch, 
0. 

.000100 
.000300 
.000633 
.001000 
.001167 
.001333 
.001400 
.001433 
.001467 
.001600 
.001567 
.  001600 
.002000 
. 003333 
.005000 
.006000 
.006667 

Inch. 
0. 

.000100 
.000200 
.000333 
.000:167 
.000107 
.000166 
.000067 
.000033 
.000034 
.000033 
.000067 
.000033 
.000400 
.001333 
.001667 
.OOUKW 
.000067 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

Elastic  limit. 

Tensile  strcBgih. 

1 

1 

! 

General  summary. 


Tensile  strength  per  square  inch  of  original  section ponnda.. 

>^laMtic  limit  pci^r  snnareinch  of  original  section do. .. 

Elongation  per  inch  after  rupture inch . . 

Elongaitiou  per  inch  under  strain  at  elaatic  limit do... 

Ri-duction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".6  from  neck 

Character  of  hroken  surface silky,  50  per  cent  of  surface  interspersed  with  fine  gran nlatioD 

Elongation  of  inch  sections ".14,  ".17, ".  82* 


©2,720 

47.000 

.2100 

001600 

.164 

47.2 


12-INCH   8TEBL   B.  L.  RIFLES. 

Jaokbt. 

Ko.  6169. 
Marks,  «g5 
Diameter,  '\5M. 
Sectional  area,  .26  square  inch. 
Gauged  length,  3'^ 
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AppUed  loftds. 

EloDgation 
periDob. 

SnGcessiTe 
elonealion 
perlnch. 

PAm  An  ATI  t 

Snccesaive 

BemarkB. 

Totol. 

Per  aqnare 

set. 

permaaent 
aet. 

Pcunds. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

2l.l5(r 

1,000 

5,000 

10.000 

ao.000 

30,000 
35,000 
40,000 
42,000 
43,  too 
44.000 
45,000 
46.000 
47,000 
64,600 

Inch. 
0. 

.000100 
.000300 
.000600 
.000033 
.001100 
.001300 
.001333 
.003333 
.005333 
.006833 
.007667 
.008607 
.1533 

Ineh. 
0. 

.000100 
.000200 
.000300 
.000333 
.000167 
.000200 
.000033 
.002000 
.002000 
.001500 
.000834 
.001000 
.144633 

Ineh. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

Elastic  limti. 
TenaUe  strength. 

0. 

0. 

General  eummary. 

Tensile  atrenfirtli  per  Bqnare  inch  of  original  section pounds..    84,000 

EUistie  limit  per  square  inch  of  originiu  section do...    43,000 

Ekm^tion  per  inch  after  rupture inch..      .2433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001333 

Redaction  in  diameter  at  point  of  rupture do...       .174 

Bedoction  in  area  after  rupture,  percentof  original  section 52.2 

Position  of  rnptnre l".5flromneck 

Character  of  broken  surface '. silky 

£k>ngBtion  of  inch  sections ".  20,  ".  40*, ".  18 
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12-INCH   ST££L   B.  L.  RIFLES. 

Jaoket. 


Marks,  S^,\ 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


No.  6168. 


Applied  loads. 

Elonsation 
per  Inch. 

Snccesslre 
elongation 
per  inoh. 

Permanent 
set. 

Sucoesaive 

permanent 

set 

Bemarks. 

Total. 

Per  square 
Inch. 

Poundt. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10  .^00 

10,750 

11,000 

11, 250 

11,  500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

23,080 

Pound*. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
02,320 

Inch. 
0. 

.000100 
.000267 
.000600 
.000987 
.001133 
.001267 
.00132)3 
.001333 
.001367 
.001100 
.001400 
.00U33 
.002667 
.003833 
.005267 
.006000 
.007333 
.1500 

0. 

.000100 
.000167 
.000333 
.000367 
.000106 
.000134 
.000066 

0. 

.000034 
.000033 

0. 
.000033 
.001234 
.001166 
.001434 
.001733 
.001383 
.  142667 

Inch, 
0. 
0. 

Inch. 
0. 

Inltialload. 

Elastic  Umit 
Tenaile  strength. 

0. 

1       

1 

1 

1 

1 

1 

1 

1 

General  summat'y. 

Tensile  strength  per  sqnare  inoh  of  original  section poands. .    92. 320 

Elastic  limit  per  square  inch  of  orlglnaJ  section do. . .    47,  OOa 

Elongation  per  inch  aft«r rupture inch..      .2183 

ElongntioD  per  inch  under  strain  at  elastic  limit do. . .  .  001433 

Iteduction  in  diameter  at  point  of  rupture do. . .       .  144 

Beduction  in  aV^a  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  14, ".  17,  •'.  33* 

TAB  ULA  TION  OF  TENSION  SPECIMENS  FROM  12'INCH  STEEL  B.  L.  RIFLES. 


Num- 
ber of 
test. 


4932 
4931 
9228 
4927 
5013 
5012 
5151 


5150 
5199 
6198 

6007 

5006 

6159 
US8 


Position  in 
gun. 


Tube  No.  15. 
do 

Tulw 

do 

...do 

....do 

do 


— do ... 

....do... 
....do... 


Jacket.. 
....do. 


.do. 
.do. 


Location 
of  speci- 
mens. 


Middle 


Aa 


...do.. 
...do.. 
...do.. 
...do.. 
...do.. 


..do... 
..do... 
..do... 


Middle  . 
...do... 


.do... 
.do... 


Elastic 
limit 
I)cr 

square 
inch. 


Poundi, 
41,  OOO 
46,000 
46, 000 
45, 000 
49,000 
44,000 
44,000 


43,000 
46,000 
47,000 

47.000 

47,000 

42,000 
47,000 


Tensile 
strength 

per 
square 
inch. 


PoundB. 
87,880 
90,440 
89.920 
87.480 
95.000 
85,920 
85,360 


86.360 
92,680 
88,720 

95,160 

92,720 

84,600 
92,820 


Elon- 
gation 


Per.  et 

22.3 
21.7 
22.0 
25.3 
21.0 
23.0 
22.3 


24.0 
22.8 
20.7 

20.0 

21.0 

24.8 
21.3 


Con- 
trac- 
tion of 
area. 


Per.  et. 
44.6 
44.6 
49.7 
54.6 
44.6 
49.7 
41.9 


49.7 
41.9 
44.6 

44.6 

47.2 

62.2 
44.6 


Appearance  of  frac- 
ture. 


^'1;::::::;::::::: 

...do 

....do 

....do 

....do 

Granular  60  ptr  cent ; 

silky,  serrated,  40 

per  cent. 

Silky 

....do 

....do 

Silky,  10    per  cent 

granular. 
Silky  and  fine  granu* 

lar. 

Silky 

— do 


Remarks. 


Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 


Muzzle  end. 
Breech  end. 
MuzBle  end. 

Broeoh  eiid. 

Mnzzle  end. 

Breeoh  end. 
Muscle  end. 


12-INCH  B.  L  RIFLED  MORTARS. 


SPECIMENS  FROM  CAST-IRON  BODIES. 
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12-INCH   B.  L.  Bit'LED   MORTARS. 

Body.  No.  31. 


No.  4945. 


Marks,  •2MR.j,TB. 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  st^in,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  Inch. 

Suoceasire 
elongation 
per  inoh. 

Fomianent 
set. 

Snocessive 

peimanent 

set 

Remarks. 

Total. 

Per  square 
liibii. 

PounclB. 
1,000 
2,000 
3.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,470 

Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,  COO 
13. 000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,470 

Iwth. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000355 
.000410 
.000470 
.000520 
.000575 
.000645 
.000705 
.000785 
.000850 
.000940 
.001040 
.001115 
.001225 
.001355 
.001500 
.001660 
.001825 
.002070 

Ineh, 
0. 

.000050 
.000050 
.000050 
.000060 
.000050 
.000050 
.000055 
.000055 
.000060 
.000060 
.000055 
.000070 
.000060 
.000080 
.000065 
.000090 
.000100 
.000075 
.000110 
.000130 
.000145 
.000160 
.000165 
.000145 

Inch, 
0. 

Ineh, 
0. 

IniUal  losd. 
Tensile  strength. 

0. 

.000010 

.000010 

.000026 

.000015 

.000050 

.000025 

.000070 

.000020 

.000105 

.000035 

.000195 

.000090 

.000305 

.000110 

.000500 
.000675 

.000195 
.000175 

Fractured  at  the  neck.    Appearance,  granular;  coarse  spangles  near 
circumference  on  one  side  of  specimen. 


12-lNCH  B.  h.  RfFLKD  M0RTAB8. 
No.  494& 
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Marks,  «^mV^ 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
LeDgth  of  stem,  23''. 
Gauged  leogtb,  20". 


Applied  l<NulB. 

Klon«ra(ion 
per  mcb. 

Sacceuive 
eloniration 
per  incli. 

Permiknent 
■et. 

Sncoeuive 

permanent 

■et 

Remarks. 

ToUL 

Peraonure 

FtmndM. 
1,000 
2.0O0 
3,000 
4,000 
5.000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17.000 
18.000 
19.000 
20,000 
21.000 
22.000 
2:1,000 
24,000 
25.000 
33,180 

ratmdt. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24.000 

25.000 

33,180 

Jneh. 

0. 
.000050 

! 000100 

.000150 
.000200 
.000250 
.000295 
!  000345 
.0OJ4C0 
.000450 
.000505 
.000555 
.000610 
.000670 
.000785 
.OUU800 
.000855 
.000035 
.001000 
.001070 
.001160 
.001230 
.U0i:i50 
.00H53 
.001590 

Inch. 
0. 

.000050 
.000050 
.0000.50 
.OOOOTiO 
.000060 
.000045 
.000050 
.000055 
.000050 
.000055 
.000050 
.000055 
.000060 
.000065 
.000065 
.000055 
.000080 
.000066 
.000070 
.000090 
.000090 
.000100 
.000105 
.000136 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Tensfle  atrenfith. 

0. 

........... 

.000010 

.000010 

.000035 

.000025 

.000045 

.000010 

.000050 

.000005 

.000065 

.000015 

.000105 

.000040 

.000165 

.000050 

.0002riO 
.000300 

.000095 
.000050 

1 

Fractured  2^.5  from  neck.    Appearauce,  granular. 
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12-INCH  B.  L.  Rifled  mobtabs. 


No.  1136. 


Marks/^^ii 


TB, 


Length,  10".6: 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Coniprea- 

aion  per 

in  on. 

Snrcessive 

coiDpres- 

sion  per 

inch. 

Pennanent 
set. 

Snccesslvo 

perniantot 

aet. 

Remarks. 

Total. 

Per  acinar© 
incli. 

Poundt. 

1,000 
2,000 
8,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 

i2.o;;o 

13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22.000 
23. 000 
24,000 
2.-»,  000 
26.  000 
27.000 
28.000 
29,000 
30,000 
31,000 
32,  COO 
■   33,000 
34,000 
35,000 
36,000 
37,  COO 
38,000 
39,000 
40.000 
41.000 
42,0«)0 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
59,880 

Poundi. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.  OOO 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20.000 
27.000 
28,000 
29,000 
30,000 
31, 000 
32.000 
33, 000 
34,000 
85,000 
36,000 
37, 000 
38,  000 
39,000 
40.000 
41.000 
42,000 
43,000 
44.000 
45.000 
46, 000 
47.000 
48.000 
49,000 
50,000 
59,880 

Ineh. 

0. 
.00006 
.00012 
.00016 
.00023 
.00028 
.00032 
.00036 
.00042 
.00048 
. 0005& 
.00060 
.00066 
.00072 
.00078 
.00082 
.00042 
.00096 
.00104 
.00108 
.00116 
.00124 
.00134 
.00140 
.00148 
.00158 
.00106 
.0018flU 
.00192 
.00206 
.00220 
.  002:10 
.  00260 
.00284 
.00314 
.00350 
.00386 
.00428 
.00478 
.00528 
.00586 
.00624 
.00080 
.00756 
.00828 
.00884 
.00960 
.01080 
.01200 
.01304 

Ineh, 
0. 

.00006 
.00000 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00OC6 
.00006 
.  90.^00 
.00006 
.00006 
.00004 
.  00010 
.00004 
. 00008 
.00004 

. ooao8 

.0J00« 
.00010 
.00006 
.00008 
.00010 
.  000l'8 
.00014 
. 00012 
.00J14 
.00014 
. 00016 
.00024 
.  C0'J24 

.  00  m 

. 00036 
.Ooo:i6 
.00042 
.00050 
.00050 
.00058 
. 00038 
.OOOjC 
.00076 
.00072 
.00056 
.00076 
.00120 
. 00120 
.00104 

Inch. 
0. 

Inch. 
0. 

Initiallood. 
Ultimate  strength. 

. t0u02 

.00002 

.oo;;04 

.00002 

.00C08 

.00004 

.00014 

.00006 

. 00026 

.00012 

.00058 

.00032 

.00134 

.00070 

.00320 

.00186 

.00580 

.00260 

.01022 

.00442 

Failed  by  triple  flexure.    Deflected  downward. 


12-INCH   B.  L.  RIFLED   MORTABSi 
No.  1137. 


Length,  10'\5. 
UiBMneteTf  1".12^. 
Sectional  nroaj  1  square  inch. 
Gauged  lengthy  5". 


A^ppUed  loAds, 


I 


Totoi. 


Oompres- 

sion  iHsr 

ixicli. 


1.  o?o 

2.  €900 

3.  OOO 

4.  OUO 

5.  €M>0 
OwOOO 

8^000 

10,  OOO 

11,  OOO 

i:ff,  OOO 

13,  <>00 

14,  OOO 

15,  0€K> 
IG.  OOO 
IT,  OCO 
Ifl,  OOO 

19.  OOO 

20.  OOO 

21.  OOO 

23,  tiOO 

24,  OOO        , 

25,  OOO 
20,  OOO 
2T.  OOO        I 
28,  OOO 
20,  OOO 

30,  OOO 

31,  OOO 

32,  OOO 

33,  04H> 
3-t,,  OOO 

30,  OOO 

38,  OOO 
30,000 

4X,000 

43,  OOO 

44,  OOO 

40,  OOO 

4T,000 

48,  OOO 

AO.OOO 

SO,  OOO 

eo,s>80 


.00018 


Saoc«Bftive  | 

coinprcs- 

idon  nor 

inch. 


Inch. 

0. 

.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.OODiM 
.00(H)4 
.00006 
.001*06 
.00"04 
.00004 
.00008 
.00004 
.00006 
.00006 
.00000 
.00004 
.00006 
.00009 
.00UO6 
.00008 
.00010 
.00008 
.00008 
.00008 
.00012 
.00010 
.Oi<01G 
.00012 
.00020 
.00020 
.00026 
.00026 
.00036 
.00036 
.00044 
.00044 
.00036 
.00050 
.00050 
.00010 
.00056 
.00046 
.00054 
.00044 
.10048 
.00030 


Fermaueut 
sot. 


Inch, 
0. 


.00002 


.00006 


.00012 


.00020 


.00042 


.00114 


.00208 


.00470 


.00670 


Sacce8Ai%'e 
pcnnsDivut 


Ttieh. 
0. 


.00«'02 


.00006 


Remarks. 


luitial  luBd. 


.00020 


.00072 


.00154 


.00208 


.00104 


Ultimsie  strength. 


F«ia\e^  \yy  t;riple  flexure.    Deflected  upward. 


no 


12-INCH  B.  L,  RIFLED  M0BTAB8. 


^o.  113& 


12MR»TBi 


Marks,      j^^  f 

Length,  10".5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  6". 


Applied  loada. 


Total. 


Per  square 
incli. 


Coniproe- 

•ion  per 

incli. 


SnccassiTe 

compree- 

•iOD  iier 

inch. 


Permanent 


Succeasive 
permanent 


Remarks. 


Pound*. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,  COO 
14.000 
15,000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37.000 
38.000 
39,000 
40.000 
41.000 
42,000 
43,000 
44.000 
45,000 
40.000 
47,000 
48,000 
49.000 
50,000 
66,180 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12, 00  J 
13,000 

14,  <K)0 

15,  ooa 

16,000 
17,000 
18.000 
19,000 
20, 000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32, 000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39.000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
66,180 


Inch. 
0. 

.00006 
.00012 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00044 
.  00050 
.00056 
.OOW52 
.00068 
.00074 
.00080 
.00080 
.00092 
.00098 
.00102 
.00108 
.00114 
.00120 
. 00126 
.00132 
.00138 
.00146 
.00152 
.00158 
.00164 
.00174 
.00180 
.00188 
.00198 
.00206 
.00218 
.00228 
.00240 
.00256 


.00288 
.00304 
.00322 
.00350 
.  00:570 
.00406 
.00434 
.00462 
.00500 
.00532 


Inch, 

0. 
.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.0001)4 
.00004 
.00003 
.00006 
.00006 
.00006 
.00006 
.0001)6 
.00006 
.00006 
.00)06 
. 00004 
.00006 
.00006 
.00306 
. 00006 
.00006 
.00006 
.00008 
.  0«K)Ofl 
.00006 
.00006 
.  0(»010 
.OOU06 
.00008 
.00010 
.00008 
.00012 
.00010 
.00012 
.00016 
.00010 
.00022 
.00016 
.00018 
.00028 
.00026 
.00030 
.00028 
.00038 
.000:i8 
.00032 


Inch. 
0. 


Inch. 

0. 


Initial 


.00002 


.00002 


.00004 


.00002 


.00008 


.00004 


.00014 


.00006 


.00020 


.00006 


.00038 


.00018 


.00068 


.00030 


.00144 


.00070 


.00280 


.00136 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  horizontally. 


12-INCH   B.  L.  RIFLED   MORTARS. 

Body  No.  33. 


Ill 


No.  4929. 


Marks,  ^^^^;^^ 

Diameter,  V'.VI^. 

Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  iezi^tb,  20". 


/     AppU«>d  loads. 

Klongation 
per  inch. 

SaccessiTe 
elougation 
per  inch. 

Fornianent 

set. 

Sacceaaiye 

pennaneot 

aet. 

Remarks. 

T<-^  /'••r„«^--" 

Pounds.  1     ^'*nM»*^U. 

LOOO                     1,  OOO 
2^000                    2J0OO 

iiSS              3:000 
4.000           f ,  000 
5,000           S-5SS 

Inch, 
0. 

.000050 
.000100 
.000145 
.000195 
.000245 
.000295 
.000345 
.000400 
.000450 
.000506 
.000560 
.000620 
.000680 
.000740 
.000805 
.000875 
.000056 
.  001030 
.001115 
.001230 
.001336 
.001455 
.001005 
.001705 

Inch. 
0. 

.000050 
.000050 
.000045 
.000050 
.000050 
.000050 
.O0JO50 
.000055 
.000050 
.000055 
.000055 
.000060 
.000060 
.000060 
.000065 
.000070 
.000080 
.000075 
.000085 
.000115 
.000105 
. 000120 
.000150 
.000190 

Inch. 
0. 

Inch. 
0- 

Initinl  load. 
Tenaile  atroDgth. 

0. 

7,000 

1                           S  ,    V^J"*^ 

s,ooo 

9.000 
10.000 
11,000 

12,  eoo 
13,000 

14.  000 

Id,  000 
le.  000 

IT,  000 

15,  000 

19,000 
20.000 

9,000 
10,000 

.000005 

.000005 

11,000 
12,000 

.000035 

.000030 

IS.  000 

14,000 

.000050 

.000016 

13,000 
18,000 
17,000 
18,000 
19.000 
10,000 

.000060 

. OOOOIO 

.000100 

.000040 

.000165 

.000055 

21,000        ^'Vsq; 

w  000    1             22,  000 
q'Sw    1             23.  000 
?000    \             2A.OOO 
»;So    \            2S,000 

.000245 

.000090 

.  (KJ0395 
.000500 

.000150 
.000106 

28,330 

1                        .^0,    €»*M^ 

Fractixred.  3". 7  from  neck.    Appearance,  granular. 
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12-INCH  B.  L.  RIFLED   UOBTABa 


No.  4930. 


Marks, "  V?.^"** 
Diameter,  l".i29. 
Sectioual  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elon  (cation 
per  inch. 

Permanent 
set. 

Successive 

pennauent 

set 

Remarks. 

Total. 

Per  sq  uam 
inch. 

PovndB. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18, 000 
19,000 
20,0t0 
21,000 
22,000 
23,000 
24,000 
25,000 
31,210 

Pouiida, 
1,000 
2.000 
3,000 
4,000 
5.000 
6,000 
7.000 
8.000 
9,0l)0- 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25.000 
31, 210 

Inch, 
0. 

.000045 
.000090 
.000145 
.000195 
.000245 
.000295 
.000345 
.000395 
.000446 
.000500 
.000555 
.000615 
.000690 
.000750 
.000810 
.000895 
.000960 
.001050 
.001145 
.001225 
.001325 
.  001450 
.001560 
.001740 

Inch. 
0. 

.000045 
.000045 
.000055 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000060 
.000075 
.000060 
.000060 
.000086 
.000065 
.000090 
.000095 
.000080 
.000100 
.000125 
.000110 
.000180 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 



0. 

1 

1 

.000006    1      .00.005 

.000015 

.000010 

.000015 

.000030 

.000055 

.000010 

.000096 

.000040 

.000145 

.000050 

.000205 

.000060 

.000310 
.000406 

.000105 
.000096 

1 

Fractured  11".5  from  neck.    Appearance,  granular. 


12 -INCH   B.  L.  RIFLED   MORTABS. 
No.  1127. 


Marks,  ^^Vr  ^^ 
lengthy  10'\5. 

Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


^/fpl/^d  Jamdm. 


Total. 


I*oun4is. 

1,000 
2,  OUO 
3.000 

5,000 
6,t«00 
7,000 
8.000 
9,000 
10.000 
11,000 
12.000 
13.000 
14.000 
15  «)00 
16.000 
17.000 
W  000 
19.  WO 
20.<»00 
2\.0CQ 
'J2,U(X) 
23,000 
24.U00 
25.000 
28.000 
27,000 
28,000 
2).0tH) 
30.000 
3l,00fi 
32.000 
J3.000 

:vi.ooo 

So.OOO 

36,000 

37,000 

38,000 

30,003 

40,000 

41.000 

42,000 

43.000 

44,000 

45.000 

4rt,000 

47.000 

48,000 

49,000 

50,000 

6),0OO 


/  P*ei*  mtj  n  June  I 
incli. 


1,  ooo 

2,  OOO 

3,  OOO 

A,  OOO 

Sy     OOO 

e.  o€>o 

7.  OOO 

8«  OOO 

9,  OOO 
\0,  OOO 
11,  OOO 
J  2,  003 

i:j,  OOO 

14. OOO 

15.  OOO 

16.  OOO 

17.  OOO 
\»,  OOO 
111.  OOO 

20,  OOO 

21,  OOO 
2:2,  000 
23,  000 
2-4,  000 

25,  OCO 

26,  000 

27,  000 
2»,  000 

29.  000 

30,  000 
31,000 

32,  000 

33,  000 
34.,  000 
35.  000 

3e,  000 

37,  000 
3B,  000 
30,  000 
40,000 
4T,  000 
43,  000 
.43,  000 
44,000 
.45,  000 
46,  000 
47,000 
4K,  O&O 
49,000 

60,  000 

61,  000 


Comprcs- 

aion  p«r 

incn. 


O. 

.00004 

.00010 

.  O0'Jl4 

.00018 

.  O.K>-_>2 

.  C>Ck)20 

.  OO0J2 

.00036 

.00040 

.00046 

.  OO052 

.000.56 

.00060 

.  O0004 

.  O0()70 

.  O007C 

.  O0O82 

.  O0088 

.  00096 

.  00102 

-OO108 

.OOIU 

.00120 

.00128 

.00138 

.00144 

.00154 

.C0164 

.  00178 

.  CO  i  1)4 

.011210 

.  002:50 

.00256 

.  00276 

.00308 

.00344 

.00388 

.00426 

.00460 

.0a504 

.00550 

.00610 

.00600 

.00700 

. 00740 

.00796 

.008J6 

.00874 

.00912 


Soccessive 

cnmpres-   i  Perrannent 
sion  per    i        set. 
inch. 


Inch, 

0. 
.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00001 
.0(X)04 
.00000 
.00008 
.00006 
.00OC6 
.00008 
.00006 
.00006 
.OOOOG 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00014 
.00016 
.00016 
.00020 
.00020 
.00020 
.000:t2 
. 00036 
.00044 
.00038 
.  0003-4 
.00044 
.00046 
.  0'H)00 
.00<»50 
.0«MVt0 
. 00040 
.00056 
.  00040 
.00038 
.00038 


Inch. 
0. 


.00002 


.00004 


.00008 


.00018 


.00042 


.00110 


.00270 


.00181 


Suooesaive 

permanent 

•et. 


Inch, 
0. 


.00002 


.00004 


.00010 


.00074 


.00208 


.00192 


Bomarks. 


Initial  load. 


Ultimate  atrength. 


FaileA  l>y  triple  flexure. 
B..  E^-  ^2 8 


Deflected  upward  and  sidewise. 
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12-INCH  B.  L.  BILLED   MOETAES. 


12M1UTB, 


No.  1128. 


Marks,       » ] 

Length,  10".5:' 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5''. 


Applied  loads. 

CoTOpres- 

Bion  per 

inch. 

SiioceARiTe 

compros- 

8iou  per 

iuoh. 

Permanent 
set. 

Sacceaaive 

permanent 

aet. 

Bemarks. 

Total. 

Per  aquftre 
indi. 

Poundt. 
1.000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13.000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
81,000 
32,000 
83,000 
34,000 
35,000 
36.000 
37,000 
38.000 

39.  ono 

40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,00Q 
48,000 
49,000 
50.000 
60,860 

Poundi. 
1.000 
2,000 
3,000 
4,000 
6.000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27.000 
28.000 
29.1K)0 
30,000 
31.000 
32,000 
33,000 
84.000 
35.000 
36,000 
37,000 
38.000 
39.000 
40.000 
41,000 
42,000 
43.000 
44.000 
45.000 
46.000 
47,000 
48.000 
49,000 
50,000 
60,860 

Ineh. 
0. 
.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00036 
.00040 

.00048 
.00054 
.00058 
.00062 
.00068 
.00074 
.00080 
.00084 
.00090 
.00098 
.00104 
.00112 
.00118 
.00124 
.00130 
.00136 
.00144 
.00152 
.00160 
.00176 
.00194 
.00206 
.00226 
.00248 
.00276 
.00304 
.00340 
.00382 
.00428 
.00470 
.00518 
.00568 
.00020 
.00662 
.00720 
.00758 
.(K)800 
.00850 
.00890 

Ineh. 
0. 

.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00<K)4 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00(K)6 
.00006 
.00004 
.00006 
.  0()0')8 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00016 
.00018 
.00012 
.00020 
.00022 
.00028 
.00028 
.00036 
.00042 
.00046 
.OiN)42 
.00048 
.000.50 
.00062 
.00042 
.00058 
.00038 
.00042 

.ooaM) 

.00040 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Ultimate  atnngth. 

0. 

1 

.00000 

.00000 

.00002 

.00002 

.00006 

.00004 

.00014 

.00008 

.00034 

.00020 

.00002 

.00058 

.00240 

.00148 

.00452 

.00212 

.00656 

.00204 

Failed  by  triple  flexure.    Deflected  sidewise. 


12-INCH   B.  L.  RIFLED  MORTARS 


No.  1129. 


Jfarte,  ^^VfTR, 


Ijengtb,  10^'.5. 

Dmmeter,  1''.129. 
Sectional  area,  1  sqaare  inch. 
Gs^uged  length,  5". 


1        ^ppU^td  Jotttdm. 

Campres* 

sion  per 

inch. 

SaoceBsive 
conipres- 

Perraanent 

Mt. 

Saooeesiye 
permftoent 

Mt. 

To«.    I'^-L.'a"."* 

Bemarka. 

i,ooo    ]          x.ooo 

2,000     I             2,000 
3,000     /              3.  OOO 
4.000     1               4,000 

&000    /           &,ooo 

Inch. 
O. 

.00001 
.00008 
.00014 
.00018 
.00022 
.00026 
.00030 
.00036 
.00040 

00046 
.'O0062 
.00056 
.00060 
.00064 
.00072 
.00076 
.00082 
.00086 
.00092 
.00098 
.00104 

nniio 

Iftck. 
0. 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00008 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
'.0U006 
.00006 
.(0008 
.00008 
.00010 
.00008 
.00012 
.00010 
.00018 
.00016 
.00022 
.00022 
.00018 
.00030 
.00032 
.00032 

.00036 
.00060 
.00028 
.00038 
.00038 
.00042 

Inek. 
0. 

0. 

Initial  load. 

0. 

6^000 
7,000 
8,000 
9.000 
10.000 
11.000 
12,000 
13.000 
14.000 
15,000 
16.000 
17,000 
18.000 
19,000 
20.000 
21.000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 

T.  OOO 

8,  OOO 

9,  OOO 
10.(N>0 

11.  o«>o 

12.  OOO 

13.  OOO 

14.  OOO 

15.  OOO 

ie,ooo 

IT.  OCK» 

i»,ooo 

X»,  OOO 

20,  0«M> 

21,  OOO 

22,  OOO 

.00002 

.00002 

.00004 

.00002 



.00006 

.00002 





S3:  OOO                   .00122 
2^:  c:oO      1          .00130 



.00014 

.00008 

2^,  OOW 

.00142 
.00148 
.00156 
.00164 
.00174 
.00182 
.00194 
.00204 

1               AMMTl 

»;SoS        5?'SSS 

%\   OOO                      31,  OOO 

.00020 

.00006 

.00044 

.00024 

37,  OOO      1              ^**  fw^A     I          0fl9<iA 

38  OOO    I           ^®-  222 

S:SS\     S:H 

.00278 
.00296 
.00326 
.00358 
.00390 
.00420 
.00456 
.00516 
.00544 
.00582 
.00620 
.00662 

.00110 

.00066 



.00242 

.00132 

• 

• 

,00422 

.00180 

Ultimate  aftnngth. 

l**-^ 

«^j___z:n 

Fawiled.  l>y  triple  flexure.    Deflected  upward. 
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12-raCH  B.  L-  ^IPLED   MORTAES. 
BOPY  No.  34. 


No.  4936. 


Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 


Total. 


Per  aqnaro 
incli. 


Elongation 
per  inch. 


Succeasivo 
elongation 
l)er  inch. 


Permanent 


Siiccenaive 

j  penuancut 

set. 


Remarks. 


Pounds. 
1,  COO 
2,000 
8,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,010 
IH,  OUO 
14,000 
15,000 
16, 000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,630 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12.000 
13.000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
24.000 
25,000 
26,630 


Inch, 
0. 

.000050 
.000105 
.000155 
.000305 
.000260 
.000320 
.  000280 
.000410 
.000495 
.000545 
.00OtX)5 
.000685 
.000750 
.000830 
.000905 
.00091)5 
.001095 
.091195 
.001305 
.001445 
.001605 
.001800 
.002025 
.002295 


Inch, 

.000050 
.000055 
.0001*50 
.000V.50 
.000055 
.000060 
.000060 
.000000 
.0000.55 
.000050 
.000060 
.OOOOHO 
.000065 
.000080 
.000075 
.000090 
.000100 
.000100 
.COOUO 
.000140 
.000100 
.000105 
.000225 
.000*70 


Inch,  Inch. 

0.        0.       Initial 


1 

1 

0. 

.000025 

.000025 

.000045 

.000020 

.000050 

.000005 

.000090 

.000040 

.000145 

.000055 

.C00240 

.000095 

.000395 

.000155 

.000660 
.000850 


.000265 
.000190 


TenaOe  atrength. 


Fractnred  8".7  from  neck.    Appearance,  medium  fine  granolar,  70  per 
cent^  coarse,  with  dark  spangles,  30  per  cent. 


12-INCH    B.  L.  RIFLED   MORTABS. 
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No.  4936. 


Marks,  "^^^;^  «• 
Diameter,  1  ".129. 
Sectionid  area,  1  square  inch. 
Length  of  steia,  23''. 
Ganged  length,  20''. 


Applied  looda. 

Elonj^timi 
per  inch. 

Saccesaive 
elooffation 
periuch. 

Permanent 
■et. 

Sticce«.^iro 

Bemarks. 

ToUL 

Per  square 
indi. 

perui.iueut 
■et. 

Pcwrd«. 
],0uO 
2,000 
3,0U0 
4.000 
S.OJIO 
6  COO 

Pounds. 
1,000 
2,000 
3.000 
4,000 
5,000 
ft  Ann 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000310 
.000J05 
.0t»0420 
.00<)480 
.000545 
.000600 
.000600 
.000735 
.000800 
.000895 
.00(055 
.0010.55 
.001150 
.001255 
.001380 
.OU1500 
.001650 
.001805 
.002025 

Inch, 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.(>00055 
.000055 
.000060 
.0i)0065 
.000055 
.WHXHK) 
.000075 
.000065 
.000095 
.000060 
.000100 
.000005 
.000105 
.000125 
.000120 
.000150 
.000155 
.000220 

Inch, 
0. 

Inch. 
0. 

IniUalloAd. 
Tonalle  strength. 

0. 

7.000    i          7,000 
8, 000    ,          ft.  0«0 

9,000 
10,000 
11,000 
12,000 
13.000 
14.000 
15,000 
16.000 
17.000 
18.000 
19,000 

xo.cc) 

21.000 
22,  UW 
23.000 
24.000 
20,0<iO 
29.450 

9.000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.0GO 
23.000 
24,000 
25,000 
29,450 

.000025 

.  001025 

.000040 

.000015 

.000050 

.000010 

.000090 

.000040 

.000125 

.000035 

.000200 

.000075 

.000300 

.000110 

.000460 
.000605 

.000160 
.000145 

Fractured  2".7  from  neck.    Appearance,  granular. 


118  w-iNCH  B.  L.  Rifled  mortars. 

^0. 1130. 

Marks,  "^V"* 
Length,  10".5. 
Diameter,  1".129. 
Sectioual  area,  1  square  inch. 
Ganged  length,  5''. 


Applied  loftds. 


Total. 


Poundi. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
18,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
86,000 
37.000 
38.000 
39.000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60.000 
57,150 


Per  »qi 
incn 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,0<K) 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22.000 
23,000 
24,000 
25,000 
20.000 
27,000 
28.000 
29,000 
30,000 
31.000 
32.000 
83,000 
34,000 
35,000 
36.000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 

4:i,ooo 

44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
57,150 


Compres- 

sioD  per 

inou. 


Inch. 

0. 

.00006 
.00010 
.00014 
.00020 
.00026 
.00032 
.000:)6 
.00040 
.00040 
.00054 
.00060 
.00064 
.00070 
.00074 
.00i)H0 
.00080 
.00002 
. 00100 
.00106 
.00114 
.10120 
.00128 
.00138 
.00146 
.00154 
.00166 
.00178 
.00190 
.00200 
.00222 
.00238 
.00200 
.00284 
.00320 
.00350 
.00382 
.00424 
.00476 
.00526 
.00590 
.00050 
.00712 
.00770 
.00860 
.00»:)6 
.01000 
.01080 
.01230 
.01344 


Sacceaiilve 

coinprca- 

•iou  per 

inch. 


Jnek. 

0. 

..00006 
.00004 
.00004 
.00006 
.  00006 
.00006 
.00004 
.00004 
.00006 
.00008 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.OCOOO 
.00008 
.00106 
.00UC8 
.  0  X  06 
.00008 
.(MX)10 
.00008 
.00008 
.0.KI12 
.00012 
,00012 
.  COOIO 
. 0C022 
.OtOlO 
.00022 
.00024 
.00036 
.OOOHO 

.  oou:t2 
.ooorj 

. 00052 

.  ooo:k) 

.00<U4 

.oooco 

.  00o«2 
.  00058 
.00090 
.00076 
.00(»04 
.00080 
.00150 
.00114 


PannMient 
•et. 


SnccoABive 

ptrmianent 

Het. 


Inch. 
0. 


.00002 


.00008 


.00016 


.00024 


.00056 


0. 


.00002 


.00000 


.00008 


.00008 


.00032 


.00150 


.00094 


.00322 


.00622 


.01060 


.00172 


.00300 


.00438 


BeniArlu. 


IniUal  load. 


Ultimata  strength. 


Failed  by  triple  flexure.    Deflected  downward. 


12-INCH   B.  L.  RIFLED   MOKTAKS. 


11 


If  o.  U31. 

£iRmeter,  r\l29. 
Sectional  ares,,  1  square  inch. 
^Mff^d  leDgtb,  5^ 


^-ppiied  lomAm, 


ToUI. 


'      inch.       ' 


Inch.  iJfg®^ 


Pounds. 

1,000 
2,000 
3,000 
<0OO 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11  000 
12,000 
13,000 

I6,fJfiO 
37.000 
U.  (KH> 

-l.  li^iO 

i::,ouO 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29.000 

30,000 

31,000 

8^,000 

33,  ODD 

34,00O 

35,000 

35,O0O 

37,00O 

40,000 
41,000 
42,0OO 

4:s,ooo 

4&,000 

41,000 
4»,  0<00 
4»,000 

S^900 


O. 

.  OCKKM 

.  OOOIO 

.  00014 

.  CM>018 

.  CKM>22 

.  <KX>2a 

.  00030 

.  00034 

.  00038 

.  OCXJ43 
.  00034 
.  00053 
. 00002 
,  00070 
.  000)74 
, 0O078 
. 00084 
. 00090 
. OOOOB 
.  001.04 
.  OOIXO 
.  00120 
.  00120 
.  OOX32 
.  O0138 

.  ooi-^e 

.  OOX&8 
.  OOTTa 
.  001B3 
.00202 
.00220 
.00242 
.00264 
.  00300 
.O0328 
.00360 
.00400 
.O0434 
.00480 
.00510 
.00540 
.00570 
.00588 
.00604 
.OOtflS 
.00630 
.00640 
.00650 


Inch. 
0. 

.00006 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 


.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00006 
.00008 
.00006 
.00006 
.00010 
.00006 
.00006 
.00006 
.00008 
.00012 
.00014 
.00010 
.00020 
.00018 
.00022 
.00022 
.00036 
.00028 
.00032 
.00040 
.00034 
.00046 
.00030 


.00030 
.00018 
.00U16 
.00014 
.00012 
.00010 
.00010 


Permanent 
•et 


Inch, 
0. 


.00008 


.00012 


.00016 


.00102 


.00242 


.00378 


.00444 


Successive 

permanout 

set. 


Inch. 


.00008 


.00004 


.00004 


.00022 


.00064 


.  00140 


.00136 


.00066 


Remarks. 


Initial  load. 


intimate  strength. 


Failed  V>y  tariple  flexure.    Deflected  upward. 
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12-raCH  B.  L.  RIFLED   MOKTABflb 
No.  1132. 


Marks,  ^"itV^ 
Length,  10".5. 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Pouvdt. 
1,000 
2, 000 
3,000 
4,000 
B.OLK) 
6,  0(;0 
7,000 
8,000 
9, 000 
10, 000 
11.  COO 
12,000 
13,000 
14,000 
15,000 
16.000 
17. 000 
18,000 
19,000 
20.  UOO 
21, 000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32. 000 
83,000 
34,000 
85, 000 
36,000 
37,000 
38,000 
30, 000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46. 000 
47, 000 
48. 000 
49, 000 
50,000 
61, 300 


Per  aqnaro 
incb. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.0C0 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18, 000 
19,000 
20,000 
21,000 
22,000 
2:i.  OJO 
24,000 
25,000 
20,000 
27,000 
28,000 
2<),  000 
30,000 
31,000 
32,000 
83.000 
3»,000 
35,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.  000 
46.000 
47,000 
48,000 
49,000 
50,000 
01,300 


Comprca- 

aion  per 

incli. 


Inch, 
0. 
.00004 

.00(108 
.00012 
.00016 
. 01020 
.00024 
.00028 
.00034 
. OCOIO 
.00046 
.00054 
.00058 
.00062 
.00008 
.00074 
.00080 
.00086 
.00092 
.00098 
.00101 
.00110 
.00116 
.00122 
.001:10 
.00138 
.00140 
.00154 
.00160 
.00170 
.00178 
.00188 
.00198 
.00210 
. 00222 
.00238 
.00254 
.00274 

.  oo:;oo 

.  00320 
.  00356 
. 00384 
.00422 
.00456 
.00496 
.00546 
.00594 
.00040 
.00690 
.00728 


Succoasire 

comproa- 

aion  per 

iucb. 


Inch, 
0. 
.00004 

. 00004 
.0L004 
.  00004 
.00001 
.00001 
.00004 
. 00006 
.00(»00 
.00006 
.  00008 
.00004 
.00004 
. 00006 
.  OO1.O6 
.00006 
. 00006 
. 00006 
.00006 
.  OOOOfl 
. OOUOo 
. 00000 

.  001HJ6 

.  OOOCS 
.000U8 
.00008 
.00008 
.00006 
.00010 
.00008 
.00^)10 
.OJOIO 
. 00012 
.00012 
.00016 
.00016 
. 00020 
. 00026 
.  00j20 
.00030 
. 0t028 
.00038 
.000;{4 
.O'JliiO 
.  OOdiiO 
.OOOW 
. 00046 
.00050 
. 00038 


Permanent 
act. 


Inch. 
0. 


Siicceaalve 

permanent 

aet. 


Itomarks. 


Inch. 

0.      Initial  load. 


.00002  I    .00002 


00006     .00004 


.00010 


.00018 


.  00030 


.00054 


.00122 


.Girj72 


.00178 


.00008 


.00012 


.00024 


.00206 


Ultimate  atrongth. 


Failed  by  triple  flexure.    Deflected  sidewise  and  upward. 


12-INCH   n.  L.  RIFLED   MORTARS. 

Body  No.  37. 
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No.  4943. 


Marks,  "^^f,*^^ 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loAda. 

Elongation 
per  inch. 

Saccesftive 

Permanent 
set. 

Snccosslve 
aet. 

Ilrniarka. 

Total. 

PeraqoATO 
Inch. 

elonsatiun 
per  inch. 

Poftnd9. 

I.UIU 

2. 0  JO 

3,000 

4.000 

5.000 

6.000 

7,000 

8.000 

9.000 

10.000 

11.000 

12.000 

13,000 

14,000 

1.5.000 

16.0J0 

17.000 

1H,000 

19,000 

20,000 

21.000 

22.000 

23.000 

24,000 

25,000 

27,300 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23.000 

24,000 

25,000 

27,300 

Inch. 

0. 

.000045 
.000006 
.000145 
.000105 
.000240 
.000300 
.000350 
.000400 
.000450 
.000510 
.000370 
.000060 
.000700 
.000706 
.000»i5 
.000910 
.001005 
.001100 
.001205 
.001350 
.001465 
.001610 
.001600 
.002100 

Inch. 

0. 

.000045 
.000050 
.000050 
.000030 
.000J45 

'  .000060 
.000030 
.000050 
.000030 
.000060 
.000060 
.000090 
.000010 
.000065 
.000080 
.000006 
.000*95 
.  C0001J5 
.000Jt«5 
.  000145 
.000115 
.000145 
.000190 
.000300 

Inch. 

0. 

Inch. 
0. 

Initial  load. 

Tensile  strength. 

* 

0. 

0. 

.000010 

.000010 

.000040 

.000030 

.000055 

.000015 

.000100 

.000045 

.000180 

.000080 

.000300 

.000120 

.000490 
.000605 

.000190 
.000205 

Fractured  1^ 
spangles. 


\2  from  neck.    Appearance,  granular,  with  coarse,  dark 
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12-raCH  B.  L..  Bllj'LED   MOBTAES. 


Mark8,^2MjHj,TR, 

Diameter,  1".129. 
ISectioiial  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  loads. 

EloDgatioii 
per  incU. 

Successive 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  Hquare 
incli. 

elongation 
per  iocb. 

permanent 
set. 

'  Pounds. 

1,000 

2.000 

3,000 

4,000 

5,00J 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18, 000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

31,240 

Poundg. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8.000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15. 000 

16,000 

17.000 

18.000 

10, 000 

2J,  000 

21.000 

22.0(K) 

2:4,000 

24,000 

25,000 

31, 240 

Inch. 
0. 
.000050 
.000005 
.000145 
.00(»190 
.000245 
.000290 
.000340 
.000390 
.000140 
.000495 
.000545 
.000600 
.000G55 
.000730 
.000790 
.000855 
.  0.0945 
.  001005 
.001100 
.001190 
.001260 
.001300 
.001485 
. 001650 

Inch. 
0. 

.000050 
.000045 
.000050 
.000045 
.000055 
.000045 
.000050 
.000050 
.OOOOJO 
.000055 
.  0O.K)50 
. 000055 
. 000055 
.000075 
.000060 
.000065 
.000090 
.OOOOGO 
.000095 
.  000090 
.00.MI70 
.000100 
.000125 
.000105 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Tensile  stanengtli. 

0. 

.000005 

.000005 

.000025 

.000020 

.000045 

.000020 

.000055 

.000010 

.000085 

.000030 

.000120 

.000035 

.000195 

.000075 

.000280 
.000350 

.000085 
000070 

Fractured  2".2  from  neck.    Appearance,  uniform  granular,  mottled. 


JLengrth,  10"  A 
L>Uimetory  1^M29. 
Sectiontil  area,  1  square  inch. 
Gaaged  lengthy  5". 


12-INCH  B.  L.  KIFL£D   MOBTABS. 
Ko.  1133. 


A.pplied.  lofltdfl. 


Totel. 


inolA. 


J,  OOO 

25.  OOO 
3,  OOO 
^4.  UCfO 
S,  OOO 

e,  OOO 

7,  UiiU 
«,  OOO 
9.  OOO 

10,  OOO 

11,  OOO 

12,  OOO 
i:*.  €MlO 

14.  004) 

15,  OOO 
lO,  OOO 
IT. OOO 
IS.  OOO 
1«*,  OOO 
220,  OOO 
21,  OOO 

23,  OOO 
2*»  OOO 
25.  OOO 
20,000 
2T-  OOO 
2a.  OOO 

26,  OOO 

ao.  OOO 

31,  OOO 

32,  OtHJ 

33,  OOO 
34^.  OOO 
35,  OOO 
3G,  OOO 
3T,OO0 
3«,  OOO 

39,  OUO 

40,  <M)0 
41.000 
42.000 
43,  €MK) 
44.000 

4r»,  «oo 

44S.  000 
47,000 
48.000 
49.000 
50.000 
Gl,800 


Compres- 
sion per 
incb. 


InOi. 
0. 
.00006 
.00012 
.00018 
.00022 
.00026 
.00032 
.000:18 
.00012 
.00(V(8 
.00054 
.00000 
.00064 
.C0072 
.00078 
.00084 
.00092 
.00098 
.00104 
.OUllO 
.00118 
.00124 
.00134 
.0U140 
.00150 
.OOIGO 
.00168 
.00182 
.OOIM 
.00208 
.00226 
.00246 
.00270 


.00324 
.00:{60 
.00300 
.00440 
.00488 
.0a'>28 

.oo:.7o 

.00620 
.00670 
.00730 
.00780 
.00844 
.00016 


.01030 
.01102 


SncceHsive 

floinpr<*«- 

Aion  ncr 

incn. 


Inch. 

0. 

.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00001 
.00006 
.00006 
.00006 
.00004 

.wm 

.00006 
.0')006 
.00008 
.000)6 
.00006 
.10(H)0 
.  00008 
.00006 
.00010 
.C0006 
.00010 
.00010 

.ooo^m 

.00014 
.00014 
.00012 
.00018 
.00020 
.00024 
.00028 
.00020 
.00030 
.00036 
.00044 
.00048 
.00040 
.  00^42 
.00.50 
.  00«>fi0 
.00060 
. 00050 
.00)64 
.00072 
.00044 
.00070 
.00072 


Permanent 


SnooeMive 


get.         peniianent 

i 
I 


Ineh. 
0. 


Inch. 
0. 


.00002 


.00002 


.00004 


.00008 


.00002 


.00004 


.00030 


.00008 


.00004 


.00030 


.00143 


.00088 


.00324 


.0C544 


. 00822 


.00170 


.00278 


Bemarka. 


lultial  load. 


Ultimate  strengtb. 


'Failed  by  triple  flexure.    Deflected  downward  and  sidewise. 
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IJo.  1134. 


Marks/'^iii 


TBi 


Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  incli. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Per  aqiuire 
inca. 


Compres- 
sion per 
inch. 


SncceAsive 

comprea- 

sion  per 

incL. 


Permanent 
Bet. 


Sncccasivo 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
2,000 
S.OOO 
4.000 
5.000 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 
12.000 

i:t.ooo 

14,000 
15.000 
10.000 
17.000 
18,000 
19,000 
20.000 
21.000 
22.  000 
23,000 
24.000 
2.5.000 
26.000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
30,000 
37.000 
38,  OiiO 
39,000 
40,000 
41.000 
42,000 
4:1,000 
44. 000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
60,800 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13, 000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27, 000 
28,000 
29, 000 
30,000 
81,000 
32,000 
33,000 
34,000 
35.000 
36.000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48. 000 
49,000 
50.000 
60,800 


Inch. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00030 

.ooo:)0 

.00040 
.00044 
.00018 
.00056 
.00060 
.00064 
.  01)070 
.00070 
. 00082 
. 00086 
.00092 
.  00098 
.00104 
.00112 
.00118 
.00124 
. 00132 
.  00140 
.00150 
.00160 
. 00174 
.00182 
.00200 
.00220 
.002:J4 
.00254 
.00280 
.00318 
.00348 
.00386 
.00428 
.00462 
.00500 
.00540 
.00588 
.00624 
.00670 
.00710 
.00746 
.00778 
.00802 
.00820 


Ineh. 

0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00008 
.0)004 
.00004 
.0i)006 
.00006 
.00006 

.ooo;)4 

.00006 
.00006 
.00<K)6 
.  001)08 
.00006 
.OOOiHl 
.00008 
.00008 
.00010 
.00010 
.00014 
.00008 
.00018 
.00020 
.00014 
.00020 
.00026 
.00038 
.  ooo::o 
.  000:^8 

.00042 
.00034 
.00038 
.00040 
.00048 
.00036 
.00046 
.00040 
. 00036 
.00032 
.00024 
.00018 


Ineh. 
0. 


Inch. 


Initial  load. 


.00002  .00002 


.00004 


.00010 


.00020 


.00044 


.00120 


.000*2 


.  00C06 


.00010 


.00024 


.00070 


.  00274 


.00452 


.00586 


.00151 


.00178 


Ultimate  strength. 


Failed  by  triple  fleicure.    Deflected  upward. 


12-INCn   B.  L.  RIFLED   M0KTAK8. 
No.  1136. 
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Marks,  "^«^^^ 
Length,  10".5. 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Gauged  leugtli,  5". 


Applied  loscls. 


Total. 


Per  sq  aare 
inch. 


rvMni«»>.    'Succeasivo 


sion  per 
incb. 


compres- 
sion per 
iuch. 


P  ernianoiit 
set. 


SncccAsive 

permanent 

set. 


Bomarks. 


Pcttnds. 

J. 000 

2.0  0 

3.U00 

4.000 

5,000 

6.000 

7,  COO 

8,000 

9,000 

lO.OCO 

11,000 

ll'.CJO 

13,000 

14,000 

15,000 

16.0OO 

17.000 

la^-oo 

19,  ceo 
1-0.000 
21,000 
22,000 
21.000 
24, 1 00 
25,(iO0 

26.  <:co 

27.  WW 
2?<,*.U0 
29,  (00 
30.000 
31.  COO 
32.000 
33.000 
34.000 
,;5,0t0 
36,000 
37.000 

a^'.ooo 

39.(00 
40.QIX) 
41,000 
42,000 
43.000 
44,000 

45,  (.00 

46,  €00 
47,000 
48,000 
49.UO0 
50.CH0 
67,800 


Pound*. 
1,000 
2,  (00 
3.00U 
4.000 
5,000 
6,000 
7,000 
8,000 
0,tOO 
10,000 
11.000 
12,000 
13,000 
14.000 
15.0C0 
IC.OUO 
17,  OCO 
18,000 
10,  OCO 
20,010 
21,000 
22,000 
23,000 
24,000 
23,000 
26.000 
27,  COO 
28,000 
20,000 
^0.000 
31,000 
32,000 
33, 0(0 
.34.0(JO 
3.1,  OtO 
30.000 
37.000 
38,000 
39,000 
40.000 

4i,ooa 

42,000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,0i0 
67,800 


Inch. 

0. 
.00004 
.00008 
.00014 
.00020 
.OOO'JG 
.000^2 
.00O:)6 
.OflOiiO 
.00014 
.00050 
.00056 
.OGOOO 
.OCOM 
.00072 
.0OU78 
.0O.;84 
.00088 
.00O'J4 
.  00100 
.001(6 
.00112 
.00118 
.00124 
.00130 

.  ooi:>6 

.00142 
.00150 
.00158 
.(0164 
.00174 
.C01K2 
.00104 
.00204 
.00210 
.002V2 
.  00213 
.00200 
.00280 
.00302 
.00:(26 
.00354 
.00384 
.00422 
.00400 
.00.108 
.00540 
.005S8 
.00630 
.00072 


Inch. 

0. 
.0OCO4 
.00004 

.0(;oo6 

.10U06 
.00006 
.01006 
.00004 
.00CO4 
.00004 
.00006 
. OOOCO 
.00(01 
.00004 
.  00008 
.  o:oo6 

.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
. COOOO 
.00008 
.00008 
.00006 
.00010 
.00008 
.00012 
.00010 
.00012 
.00016 
.00010 
.00018 
.00020 
. 00022 
.0C021 
.00028 
.00030 
.00038 
.00038 
.C0048 
.00032 
.0OU48 
.00042 
.00042 


Inch, 
0. 


Inch. 
0. 


Initial  lo.i<l. 


.000*2 


.00014 


.00040 


.00106 


. 00234 


.00418 


.00002 


. 00104 


.00008 


.00008 


. 00024 


.OOOGO 


.00128 


.00184 


;  Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  obliquely  upward. 
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12-lNCH  B.  1..  R^^LED   MOBTAES. 

Body  Ko.  38. 


No.  4947. 


Marks,  I'^^^TB. 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Leugth  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elouffation 
per  inch. 

Snccennive 

PemianeDt 
sot. 

Successive 

perinaneDt 

set. 

Reiuarka. 

Total. 

Per  Bqiuire 
inch. 

Pounds. 
1.000 
2,000 
3,000 
4.000 
5.000 
6,  COO 
7,000 
8.000 
9.000 
10,000 
11, «» 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
30,900 

clon;;Hti<>ii 
per  inch. 

Ptmndt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
30,900 

Inch, 
0. 

.0000.50 
.000095 
.000145 
.000180 
. 000230 
.000265 
.000335 
.  0(  0395 
.000445 
.  00f»4<J0 
.  C0(i545 

.ooocoo 

.000075 
.000750 
.0U0815 
.000905 
.000005 
. OOllOO 
.001210 
. 001340 
.001500 
.001660 
.001855 
.002115 

Inch. 
0. 
.000050 

. 000045 

.  ojoo:jO 

.0000:55 
.  (MM}0.')0 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.  OOOO'fo 

1 

.000070 
.OOOOGO 
. 000050 

.oo.MMr» 

.000055 
.0000!»5 
.  000075 
.  0tKH»75 
.000005 
.  0<KM)90 
.  000090 
.0«KIJ05 
.000110 
.000130 
.000160 
.000160 
.000195 
. 000260 

1 

0. 



0. 

.000010 

. 000010 

.oooa<>o 

.000010 

.000100    :      .000050 

( 

.000185    1      .000085 

.000325    1      .000140 

.000590 
.000785 

.000265 
.000195 

1 

Fractured  6".15  from  neck.    Appearance,  granular. 


13-INCH   B.  L.  BIFLED  M0BTAB8. 
^0.1948. 
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Marks,  "Vf,'"" 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20". 


BloncsUon 
peruch. 

SnccMsive 
elon^tion 
per  iucb. 

PemuiDent 
Bet. 

SnoodMive 

permanent 

set. 

Remarks. 

TotaL 

PerMOftre 

Pound*. 

1.000 
2.  coo 
3,009 
4.000 
5.000 
6,000 
7.000 
8.000 
9.000 

10,000 

11.14)0 
12. 100 
13.000 
14.000 
15.000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22.000 
23,000 
24,000 
»,0U0 
'    32,400 

Potmdt. 
1,000 
2.000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

18,000 

19.000 

2f»,<00 

21.000 

22.000 

23.100 

24.000 

25,000 

32,400 

Ituk, 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 

.ooo:too 

.0003.50 
.000400 
.000155 
.000510 
.0005r.0 
.000615 
.000695 
.000750 
.000815 
.000895 
.000960 
.001050 
.001140 
.001235 
.001340 
.001450 
.001560 
.001725 



Inch. 
0. 

.000050 
.000050 

.oooorio 

.  OOl'OoO 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000050 
.000055 
.000080 
.0000.55 
.000065 
.00CO8t) 
.000065 
.000090 
.000090 
.000095 
.  000105 
.000110 

.oocnio 

.0.0165 

Jneh. 
0. 

Inch. 
0. 

Initial  load. 
Tenstte  strength. 

0. 

1 . 

.000010 

.000010 

.000035 

.000025 

.000045 

.000010 

.000060 

.000015 

.000005 

.000035 

.000145 

.000050 

.000205 

.OOOOCO 

.  ooonio 

.000400 

.000105 
.000090 

Fractured  2".70  from  neck.    Ajiiiearaiice,  granular. 


128  12-raCH  B.  L..  BlU'x.ED   MORTABa 

^o.  X139. 

Leng:th,  lO^.s! 
Diameter,  I'M  29. 
Seetionnl  area,  1  square  inch. 
Gauged  length,  5", 


Applied  loads. 


Total. 


Per  M  noro 
incn. 


Comproa- 

sion  per 

inch. 


Saccesaivo 

coniprca- 

aiou  per 

iacu. 


rermanent 
aet. 


Sncceaafve 
permanent 


Remarks. 


Poundg. 

1,000 

2. 0(10 

3,000 

4.000 

5.000 

6.000 

7,000 

8,000 

0,0U0 

10, 000 

11.000 

12,  OJO 

13,000 

14,000 

15, 000 

10, 000 

17.000 

18.  COO 

10,000 

20,  000 

21,000 

22.  000 

23, 0'JO 

24,  000 

2.^.  000 

20,  OOO 

27,000 

28,000 

29,000 

30.  (H)0 

31,000 

32,  (K}0 

33,  UOO 
34.000 
35. 000 
36,000 
37.000 
38,000 
39,  (MM) 
40,000 
41,  OOO 
42,000 
43,000 
44,000 
45,000 
46, 000 
47,000 
48,000 
49,000 
50,  COO 
50,420 


Foundt. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0.000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17.000 
18,000 
10,000 
20,000 
21,  000 
22, 000 
23,000 
24. 000 
25,000 
26,000 
27. 000 
28.000 
29.  000 
30,000 
31,000 
32, 000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46, 000 
47,000 
48,000 
49,000 
50,000 
50.420 


Inch. 
0. 

.00004 
.00010 
.00014 
.00018 
.00022 
.00028 
.00034 
.00038 
.00042 
.00048 
.0tK)54 
.00060 
.00060 
.00070 
.00074 
. 00080 
.00086 
.00092 
.  00098 
.00106 
.00114 
.00120 
.00120 
.00132 
.00138 
.00146 
.00154 
.00164 
. 00178 
. 00106 
.00214 
.00232 
.00252 
.00276 
. 00308- 
.00340 
.00380 
.00420 
.00462 
.OO.'JCO 
.00552 


.  0(56.n6 
. 0OU98 
.00750 
.00792 
.00832 


.00894 


Inch. 
0. 

.00004 
.OOJOO 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00001 
,00006 
.00006 
.00006 
.00006 
.OOOOt 
.00004 
. 00006 
. 00006 
.OOOOG 

.oooo<i 

.00008 
. 00008 
.  OOUOG 
.  00006 
. OOOOO 
.000(MJ 
. 00008 
.  (K)(}08 
.00010 
.00014 
.00018 
.00018 
.00018 
.00020 
.00024 
.00032 
.  00032 
.00040 
.00040 
.00042* 
.00038 
.000.52 
.00056 
.00048 
.00042 
.00052 
.00042 
.00040 
.OOOliO 
.00026 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00008 


.00018 


.00042 


.00112 


.00274 


.00482 


.00($64 


.00002 


.00006 


.00010 


.00024 


.00070 


.00208 


.00182 


Ultimate  atrength. 


Failed  by  triple  flexure.    Deflected  obliquely  upward. 
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,TB, 


^*M.*'«*»  i  square  inch. 

.  "%y,^ : 


No.  1140. 


:k> 


Oompree- 
»i€>iM.  per 

inch. 


\S,000 

i«,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

212,000 

24,000 

2S.000 

25,000 

T1,000 

2R,^)Q0 

2»,O0Q 

30,000 

\  ■»,«» 

42,000 

43,000 

44.000 

45,000 

4«,0O0 

47.000 

48,000 

49.000 

50,000 

M,7<» 


1,  ooo 

2,  ooa 

3«  OOO 

4,  0€M> 

5,  OOO 
«.CM>0 
7,  OOO 
8,CK>0 
0,000 

10,000 
11,  OOO 
12,000 

13,  OOO 

14,  OOO 

15,  OOO 
1«,  OOO 

17,  OOO 

18,  OOO 
lO,  OOO 

20,  OOO 

21,  OOO 

22,  OOO 

23,  OOO 
2A,  OOO 
2&,  OOO 

^e,  OOO 

27,000 

28,  OOO 

2d,  OOO 

30,  OOO 

Bl,  OOO 

32,000 

33,  OOO 

34,  OOO 
3&,000 
Be.  OOO 
37,  OOO 


38,000 

80,000 

4O,000 

41,000 

42,000 

43,000 

44,000 

45,000 

40.000 

47,000 

48,000 

49.U00 

50,000 

58.7fi0 


SacceMive 

compres- 

aionper 

inch. 


Inch. 
0. 

.0000« 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.0UOO6 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.0OOU6 
.00006 
.00006 
.00006 
.00008 
.00010 
.00010 
.00012 
.00012 
.00016 
.00018 
.00020 
.00026 
.00026 
.00028 
.00038 
.00044 
.00042 
.00042 
.00048 
.00050 
.00054 
.00052 
.00052 
.00052 
.00038 
.00042 
.00054 
.00048 


Pennanent 
•et. 


Inch. 
0. 


.00002 


.00006 


.00020 


.00040 


.00298 


.00522 


.00742 


SnooeMive 

pormanent 

set. 


Inch, 
0. 


.00002 


.00004 


.00004 


.00010 


.00026 


.00172 


.00224 


.00220 


Remarks. 


Initial  load. 


Ultimate  strongtb. 


Palled  by  triple  flexare. 
H.  Ex.  92 9 


Deflected  horizontally  and  apward. 
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So.  1141. 

Marks/^iWrB. 

Length,  lO^'.S. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


AppUed  loads. 

Compres- 
sion per 
inch. 

Sacoessire 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pound*. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
64.710 

Pound*. 
1.000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46, 000 
47,000 
48,000 
49,000 
60,000 
64,710 

Inch, 
0. 

.00006 
.00012 
.00016 
.00022 
.00028 
.00032 
.00038 
.00042 
.00048 
.00052 
.00058 
.00064 
.00068 
.00074 
.00080 
.00086 
.  00092 
.00098 
.00102 
.00108 
.00114 
.  00120 
.00126 
.00132 
.00140 
.00146 
.00154 
.00162 
.00172 
.00178 
.00186 
.00106 
.00206 
.00216 
.00234 
.00248 
.  00262 
.00278 
.00300 
.00334 
.00354 
.00384 
.00418 
.00456 
.00512 
.00.'i58 
.00602 
.00660 
.00730 

Inch. 
0. 

.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00010 
.00006 
.00008 
.00010 
. OOUIO 
.00010 
.00018 
.00014 
.00014 
.00016 
.00022 
.00034 
. 00020 

.oooao 
.ooo:u 
.  000:^8 

.00056 
.00046 
.00044 
.00058 
.00070 

Inch. 
0. 

Inch. 

0. 

Initial  load. 
UHlmate  strength. 

0. 

.00004 

.00004 

.  0UOU8 

.00004 

.00012 

.00004 

.00016 

.00004 

.00028 

.00012 

.00048 

.00020 



.00104 

.00056 

.00238 

.00134 

.00468 

.00230 

Failed  by  triple  flexure.    Deflected  horizontally. 
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Body  No.  39, 
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No.  4954 


Marks,  «^5f,'^^ 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


Applied  loads. 

Bloneation 
perinoh. 

Snooeesive 
olongation 
perincb. 

Permaaent 
set. 

Saocessiye 

permanent 

set. 

Semarks. 

Total. 

FerMoare 

1.000 

2,000 

3,000 

4.00O 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

13,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

29.990 

Povnds. 

1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29.990 

Inch, 

0. 
.000050 
.000100 
.000150 
.000190 
.000235 
.000295 
.000340 
.000395 
.000450 
.000500 
.000555 
.000610 
.000675 
.000740 
.000815 
.000880 
.000065 
.001050 
.001150 
.001250 
.001360 
.001500 
.001650 
.001845 

0. 

.000050 
.000050 
.000050 
.000040 
.000045 
.000060 
.000045 
.000055 
.000055 
.OOOWW^ 
.000055 
.000055 
.000065 
.000065 
.000075 
.000075 
.000075 
.000085 
.000100 
.000100 
.000110 
.000140 
.000150 
.000105 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TensUe  strength. 

0. 

0. 

.000015 

.000015 

.  000050 

.000035 

.000090 

.000040 

.000150 

.000060 

.000250 

.000100 

.000305 
. 000510 

.000145 
.000115 

Fractured  '^75  from  neck.   Appearance,  granular,  with  dark  span  gles. 
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So.  4955. 


12MR.TB, 


Marks,  ^^Vf,^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elongation 
per  mcfa. 

Successive 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 

elongation 
per  mob. 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

2:{,000 

24,000 

25,000 

33,100 

Pounds. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13, 000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.0C0 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

33,100 

Inch. 
0. 

.000050 
.000100 
.000150 
.000195 
.000240 
.000290 
.000340 
.000395 
.000445 
.000495 
.000550 
.000610 
.000675 
.  000740 
.000795 
.000860 
.000945 
.001005 
.001095 
.001175 
.001255 
.001360 
.001475 
.001600 

Inch. 
0. 

.  000050 
.  OU0050 
.  000050 
. 000045 
. 000045 
.  000050 
.000050 
.  000055 
.000050 
.000050 
. 000055 
.000060 
.  000i»65 
.000065 
. 000055 
.000065 
.000085 
.000060 
.000090 
.000080 
.000080 
.000105 
.000115 
.000125 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000005 

.000005 

.000015 

.000010 

.000020 

.000005 

.000050 

.000030 

.000090 

.000040 

.000115 

.000025 

.000175 

.0C0060 

.  ooo2rio 

. 000305 

.000075 
.  0u0055 

Fractured  1".7  from  neck.    Appearance,  granular. 
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J»r, 


No.  1142. 


OomprcB- 

sioTi  per 

inch. 


1  i'<^  '..  '\-x 


1  r»,  ooo 
u'>,  ooo 
17,  ooo 
IS,  ooo 

19,  ooo 

20,  ooo 

21,  ooo 
2*2,  ooo 
23,  ooo 
2*,  ooo 
25,  OOO 
20,  OOO 
2T,  OOO 
2S,000 
20,  OOO 

30,  OOO 

31,  OOO 

32,  OOO 

33,  OOO 

34,  OOO 

35,  OOO 
30,  OOO 
3*7,000 

38,  OOO 

39,  OOO 

40,  OOO 
41.,  OOO 
4-2,  OOO 

43,  OOO 

44,  OOO 

4&,OO0 

4e,  OOO 

47,  OOO 

48,000 

49,000 

50,000 

61,»80 


Succesnive 

coinpros- 

Bion  pt^r 

iucli. 


Ineh. 
0. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00006 
.00008 
.00010 
.00010 
.00010 
.00014 
.00016 
.00014 
.00020 
.00024 
.00022 
.00030 
.00028 
.00042 
.00032 
.00040 
.00046 
.00050 
.00044 
.00040 
.00050 
.00058 
.00044 
.00038 
.00050 
.00056 


Fermanent 
set. 


Ineh, 
0. 


.00004 


.00022 


.00050 


Suocesaive 

permanent 

set. 


Ineh. 
0. 


.00010 


.00028 


.00198 


.00220 


Remarks. 


Initial  load. 


Ultimafc  strength. 


oSV^  by  triple  flexure.    Deflected  obliquely  upward. 
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Uo,  1143. 


Marks,  ^^^bV"^ 

Length,  10".6. 

Diameter  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  leugtb,  5". 


Applied  loads. 


Totid. 


Per  sqnare 
incli. 


Compreii- 

Bion  per 

inch. 


SnccoBsive 

compres- 

sioii  per 

inch. 


Permanent 
aet. 


Saocesslve 

permanent 

set. 


Bomarks. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
38,100 


Ponnd*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
50.100 


Inch. 

0. 
.00006 
.00012 
.00016 
.00020 
.00024 
.00030 
.00036 
.00010 
.00044 
.00050 
.00056 
.00060 
.00066 
.00074 
.00078 
.00082 
.00088 
.00094 
.00100 
.00108 
.00114 
.00120 
.00126 
.00134 
.00142 
.  00152 
.00160 
.00172 
.00182 
.00196 
.00216 
.00230 
.00252 
.00280 
.00310 
.00346 


.00420 
.00460 
.00506 
.00556 
.00600 
.00648 
.00704 
.00744 
.00780 
.00830 
.00884 
.00926 


Jneh. 
0. 

.00006 
. 00006 
. 0O0O4 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.00004 
.00004 
.  00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.00008 
.00008 
.00010 
.00008 
.00012 
.00010 
.00014 
.00020 
.00014 
.00022 
.00028 
.00030 
.00036 
.00034 
.00040 
.00040 
.00046 
.00050 
.00044 
.00048 
.00050 
.00040 
.00036 
.00050 
.00054 
.00042 


Inch. 
0. 


Ineh. 
0. 


Initial  load. 


.00002 


.00002 


.(K)006 


.00002 


.00014 


.00008 


.00020 


.00006 


.00024 


.00116 


.00072 


.00152 


.00484 


.00216 


.00196 


Ultimate  ttreDgih. 


Failed  by  triple  flexure.    Deflected  sidewise. 
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Marks,  '^^j^'^^ 

Length,  ia".5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  5*\ 


Applied  loads. 

Compres- 
sion per 
inch. 

Snocessive 
compres- 
sion per 
incb. 

Permsnent 
set. 

SacceMsire 

permanent 

set. 

Bemarks. 

Total. 

Peraaaare 

Pound: 
1.000 
2,000 
3,000 

4,000 

5.000 

6.0C0 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

laooo 

19,000 
20.000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,<l00 
31.000 
32,000 
33.000 
34.000 
33.000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
46.000 
47,000 
48.000 
40,000 
5t»,000 
67,600 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,«'00 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
20,000 
27,000 
28.000 
29.000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
87,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
67,600 

Inch. 
0. 

.00006 
.00010 
.00016 
.00020 
.00024 
.00028 
.00034 
.00040 
.00044 
.00048 
.00054 
.00060 
.00066 
.00070 
.00076 
.00082 
.00086 
.00000 
.00096 
.00102 
.00108 
.00114 
.00120 
.00126 
.00132 
.00138 
.00144 
.00152 
.00160 
.00166 
.00176 
.00184 
.00194 
.00200 
.00214 
.00224 
.00240 
.00254 
.00268 
.00288 
.00314 
.00340 
.00370 
.00402 
.00440 
.00480 
.00516 
.00560 
.00602 

Inch. 
0. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00008 
.00010 

.00014 
.00010 
.00016 
.00014 
.00014 
. 00020 
.00026 
.00026 
.00030 
.00032 
.00038 
.00040 
.00036 
.00044 
.00042 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strengiii. 

0. 

.00002 

.00002 

.00004 

.00002 

. 

.00006 

.00002 

.00014 

.00008 

.00020 

.00006 

.00040 

.00020 



.00080 

.00040 

.00186 

.  .00106 

.00360 

.00174 

Failed  by  triple  flexure.    Deflected  obliquely  upward* 
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12-lNCfl  B.  L,  BipLED   M0ETAE8. 
BOPY  1^0.  40. 


No.  496i. 


Marks/^MR^TB. 

Diameter,  l".i29. 
Sectional  area,  1  square  iuch. 
Length  of  stem,  23'^ 
Gauged  length,  20'^ 


Applied  loads. 

Eloneation 
per  inch. 

Snocessire 
elongation 
per  inch. 

Permanent 
set. 

SnccessiTS 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incb. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
2:{,000 
24,000 
25,000 
32,180 

Poundi, 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
32,180 

Inch. 
0. 

.000045 
.000095 
.000140 
.000185 
.000235 
.000290 
.000340 
.000396 
.000445 
.000500 
.000550 
.000610 
.000665 
.000740 
.000805 
.000880 
.000955 
.001045 
.001135 
.001245 
.001350 
.001500 
.001610 
.001850 

Inch. 
0. 
.000045 
.000050 
.000045 
.000045 
.000050 
.000055 
.000050 
.000055 
.000050 
.000055 
.000050 
.000060 
.000055 
.000075 
.000065 
.000075 
.000075 
.000090 
.000090 
.000110 
.000105 
.000150 
. 000110 
.000240 

Inch. 
0. 

Inch. 
0. 

Initial  lottd. 
Tensile  strength. 

0. 

0. 

.000015 

.000015 

. 000045 

.000030 

.000060 

.000015 

.000105 

.000045 

.006170 

.000065 

.000250 

.000080 

.000400 
.000550 

.000150 
.000150 

Fractured  at  the  neck.    Appearance,  granular. 


12-INCH  B.  h.  BIFLED   MORTABS. 
1^0.  4965. 
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Marks,  "MRfTRt 

Diameter,  l".i29. 
Sectional  area^  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


EloDsation 
per  inch. 

Succeftsive 

eloneation 

l>erijicl). 

Permanent 
set. 

Siiocessive 

permanent 

set 

Remarks. 

TotaL 

Per  Miuare 

Pvmidi. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16.000 

17.000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

29.880 

Poundi. 

1,000 

2.00O 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,880 

Inch, 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
!000400 
.000450 
.000505 
.000500 
.000620 
.000600 
.000750 
.000805 
.000865 
.000945 
.001020 
.001100 
.001205 
.001290 
.001380 
.001500 
.001040 

Inch. 
0. 

.000050 
.000050 
.000050 
.C00050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000060 
.000070 
.000060 
.000055 
000060 

iooooeo 

.000075 
.000080 
.000105 
.000085 
.000090 
.000120 
.000140 

0. 

Ifieh. 
0. 

Initialload. 
Tensile  strength. 

0. 

.000010 

.000010 

.000015 

.000005 

.000035 

.000020 

.000050 

.000015 

.000080 

.000030 

.000105 

.000025 

.000190 

.000085 

.000260 
.000325 

.000070 
.000065 

Fractured  7".7  from  neck, 
gles  near  circumference. 


Appearance,  granular,  with  coarse  span- 
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w-iscH  B.  !»•  Rifled  mortars. 


No.  1146. 


Marks,  ^^ii^^ 
LeDgth,  10".6! 
Diameter,  1".129. 
SectioDal  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  M  ttare 
inco. 


Compres- 

aiun  per 

inch. 


SuccessiTe 

oomprea- 

aion  per 

inco. 


Permanent 


Succeaaive 

permanent 

aet. 


Bemarks. 


Pounds. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
91,  TWO 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82.000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.680 


Pounda. 
1,000 
2,000 
3,000 
4,000 
6.000 
6.000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29,000 
30,000 
81,  COO 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60.000 
61,680 


Ineh, 
0. 

.00006 
.00012 
.00016 
.00020 
.00024 
.00028 
.00034 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 
.00076 
.00080 
.00084 
.00090 
.00096 
.00102 
.00112 
.00118 
.00124 
.00130 
.00140 
.00146 
.00158 
.00166 
.00176 
.00190 
.00204 
.00222 
.00244 
.00264 
.00300 
.00338 
.00370 


.00440 
.00482 
.00520 
.00566 
.00600 
.00650 
.00608 
.00736 
.00774 
.00810 
.00832 


Inch. 

0. 
.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.0(K)04 
.00004 
.00006 
.00006 
.00006 
.00010 
.00006 
.00006 
.00006 
.00010 
.00006 
.00012 
.00008 
.00010 
.00014 
.00014 
.00018 
.00022 
.00020 
.00036 
.00038 
.00032 
.00030 
.00040 
.00042 
.00038 
.00046 
.00034 
.00050 
.00048 
.00038 
.00038 
.00036 
.00022 


Ineh. 
0. 


Inch. 
0. 


Initial  l«uL 


.00002 


.00002 


.00006 


.00004 


.00010 


.0(K)04 


.00020 


.00010 


.00040 


.00020 


.00066 


.00248 


.00142 


.00440 


.00192 


.00600 


.00160 


Ultimate  atrength. 


Failed  by  triple  flexure.    Deflected  upward. 


12-nfCH   B.  L.  RIFLED   MOBTAB8. 
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TBt 


Ko.  1148. 

Marks,  «^B^ 

LeDgth,  10^: 

Diameter,  l'M29. 

Sectional  area,  1  square  incli. 

O^nged  length,  5'^ 


Applied  loads. 


Per  square 


er  aqni 


■ion  Mr 
incb. 


Snocessive 

oomprBB- 

slonper 

incn. 


Fermaneiit 


SaoMsaiTe 
permanent 

Bet. 


Remnrks. 


1,000 
2,000 

s»ooo 

4,  OOO 
6,000 
B,000 
7,  OOO 
8,000 
O.  OOO 

10.  OOO 

11,  OOO 
1^,000 

13,  OOO 

14,  €KM> 

15,  OOO 
10,€M0 
17,000 
1»,  OOO 
lO,  OOO 
20.  <»00 
251,000 

22,  OOO 

23,  OOO 

24,  OOO 

25,  OOO 
2«,  OOO 
27,000 

28,  OOO 

29.  OOO 
30.000 
31,  OOO 
32,000 
33,  OOO 

ae,  OOO 

40,000 

'*3,  OOO 
44,000 

4T,000 

BO,  OOO 

•i,eoo 


IndL 
O. 
.00004 

.00008 
.00014 
.00018 


IndL 

0. 

.00004 
.00004 


0. 


/ndk. 
0. 


Initial  load. 


.00004 
.00004 


00026 

.00004 

00032 

.00006 

00030 

.00004 

OOOM 

.00004 

WHHS 

.00008 

00054 

.00006 

00000 

.00006 

00064 

.00004 

00068 

.00004 

00074 

.00006 

00080 

.00006 

00064 

.00004 

00090 

.00006 

00006 

.00006 

00102 

.00006 

00110 

.00008 

00116 

.00006 

00122 

.00006 

00182 

.00010 

00140 

.00008 

00146 

.00U06 

001&6 

.00010 

00168 

.00012 

00L80 

.00012 

00196 

.00016 

00214 

.00018 

00234 

.00020 

00260 

.00026 

00284 

.00024 

00320 

.00036 

00356 

.00036 

00400 

.00044 

00436 

.00036 

00480 

.00044 

00532 

.00052 

00574 

.00042 

00620 

.00046 

00670 

.00050 

00716 

.00046 

00760 

.00014 

00800 

.00040 

00860 

.00050 

00892 

.00042 

00932 

.00040 

.00002 


.00002 


.00004 


.00002 


.00020 


.00010 


.00044 


.00024 


.00122 


.00078 


.00168 


.00500 


.00210 


.00090 


.00190 


Ultimftte  strength. 


bailed.  l>y  txiple  flexme.    Deflected  obliquely  upward. 
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la-lNCH  B,  I'*  BrPLED   M0BTAB8. 


Ko.  1147. 


Marks,  ^'^1?*.'^^' 

Length,  10".6. 

Diameter,  l'M29. 

Sectional  area,  1  sqnare  inch. 

Ganged  length,  5*\ 


Applied  loMls. 

Comprea- 

aionper 

inch. 

comprea- 

aionper 

iDch. 

Permanent 
sot. 

Snoeeaaive 

permanent 

aet. 

Remarka. 

Total. 

Per  sqnare 

Pounds. 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26.000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
85,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
67.420 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7.000 
8.000 
9.000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81.000 
32,000 
83,000 
84.000 
85,000 
86,000 
37,000 
38,000 
89.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
67,420 

Tneh. 
0. 
.00006 
.00012 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00044 
.00050 
.00056 
.00060 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00096 
.00102 
.00110 
.00116 
.00122 
.00126 
.00134 
.00140 
.00146 
.00154 
.00160 
.00168 
.00178 
.00186 
.00196 
.00204 
.00218 
.00230 
.00244 
.00256 
.00276 
.00296 
.00320 
,00342 
.00880 
.00404 

.00478 
.00520 
.00560 
.00608 

Inch. 
0. 

.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00010 
.00008 
.00010 
.00008 
.00014 
.00012 
.00014 
.00012 
.00020 
.00020 
.00024 
.00022 
.00032 
.00024 
.00044 
.00030 
.00042 
.00040 
.00048 

Inch. 
0. 

Inch, 
0. 

Initialload. 
Cnttmateatrangth. 

0. 

.00002 

.00002 

.00006 

.00004 

.00010 

.00004 

.00016 

.00006 

.00022 

.00006 

.00042 

.00020 

.00084 

.00042 

.00100 

.00106 

.00364 

.00174 

Failed  by  triple  flexore.    Deflected  sidewise^ 


12-INCH   B.  L.  RIFLED   H0BTAB8. 

Body  No.  41. 
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No.  4976. 


I2MK«,TBs 


Marks,       b  ' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  length,  20^'. 


Applied  loada. 

BlonnUon 

SucoeMive 
elongation 
perlnoh. 

Pennanent 
set. 

SnocessiTe 
set. 

Kemarks. 

ToUL 

Per  aqxiare 
inck 

PoundM. 
1.000 
2.000 
3,000 

4,000 
5.000 
6.000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13.000 
14,000 
U,000 
16.000 
17.000 
18,000 
19,000 
20.000 
21,000 
22.000 
2S.00O 
24.000 
25.000 
29,850 

Pou$ida. 
1,000 
2,000 
3,000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
29,850 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000355 
.000415 
.000485 
.000555 
.000605 
.000675 
.000750 
.000815 
.000900 
.000096 
.001000 
.001160 
.001270 
.001400 
.001525 
.001705 
.001860 
.002105 

Inch, 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000060 
.000070 
.000070 
.000050 
.000070 
.000075 
.000065 
.000085 
.000096 
.000065 
.000100 
.000110 
.000130 
.000125 
.000180 
.000155 
.000245 

Jneh. 
0. 

Inch, 
0. 

Initialiood. 
Tensile  strength. 

0. 

.000015 

.000015 

.000045 

.000030 

.000055 

.000010 

.000095 

.000040 

.000140 

.000045 

.000205 

.000065 

.000315 

.000110 

.000515 
.000600 

.000200 
.000175 

Fractured  9^M0  from  neck.    Appearance,  granular. 
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12-ISCH  B.  1^-   JtlFLED   MORTABa 
Uo.  4977. 


Marks/2M^TR. 

Diameter,  V'A29. 
Sectional  area,  1  sqnare  inch. 
Length  of  stem,  23". 
Gauged  length,  20'^ 


AppUed  loads. 

SnoGessive 
oloncation 
perlncb. 

Pennanent 
set. 

SoocMaive 
permanent 

set. 

Bemarks. 

Total. 

Pemquare 
inch. 

per  inch. 

Pounds. 

1,000 

2.000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,900 

21.000 

22.000 

23,000 

24,000 

25,000 

80,850 

Pounds. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

SO,  850 

Inch. 
0. 

.000045 
.000095 
.000140 
.000195 
.000245 
.000295 
.000345 
.000395 
.000450 
.00054)0 
.000555 
.000625 
.000685 
.000760 
.000810 
.000900 
.000965 
.001055 
.001150 
.001250 
.001350 
.001460 
.001600 
.001760 

Inch. 
0. 

.000045 
.000050 
.000045 
.000055 
.000050 
.000050 
.000050 
.000050 
.000056 
.000050 
.000055 
.000070 
.000060 
.000065 
.000060 
.000090 
.000065 

.ooo<!go 

.000095 
.000100 
.000100 
.000110 
.0O0J4O 
.000160 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TenaUe  strengtii. 

0. 

0. 

0. 

.000005 

.000005 

.000030 

.000025 

.000060 

.000030 

.000105 

.000045 

.000190 

.000065 

.000300 
.000400 

.000110 
.000100 

Fractured  2'^60  from  neck.    Appearance  of  fracture,  granular. 


12-INCH   B.  L.  BIFLED   MOBTABS. 
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Marks,  ^^bV^ 


Ko.  1148. 


Length,  W.5. 
Diameter,  V\129. 
Sectional  area^  I  sqaare  inch. 
Gaaged  lengthj  5", 


mion  jper 
inon. 


is,m 
»,ooo 

21,000 

nooo 

23,000 
24,000 
&,000 
26,000 
27,000 
28,«i0 
2t,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 

3e,ooo 

37.000 
38,000 
39.00O 
40,000 
41000 

cm 

43,000 

44,000 

45,000 

4«,000 

47,000 

4B,000 

49.000 

50,000 

61,250 


39,400 
t7,«00 

21000 

3i.L:Hto 
a.  oot» 

38,000 

31,000 

40,000 

4U00O 

42.000 

43,000 

u.ooo 

45,000 

46,000 

4T,00O 

4S,000 

49,00O 

i        «>'^^ 


O. 

.ooooo 
.aooio 

.€K>010 
.  0€H>20 

. 00030 
.  CMXI3B 
.  OCM>i2 

.  OcMMK> 
.  CKMMSA 
.  OOOT2 
.  C>CM>80 

.  00090 
.  OOOOO 
.  00:102 
.00103 

.  ooii» 

.  0012« 
.  0012^3 

.  ooi^&e 

.  00  158 
.OOlM 
.  001*72 
.  00184 

.  ooxo» 

.  0052X2 
.  00230 

.  OOl2S^ 

.  OO320 

.  003^4 

OOSTO 

oo^xo 

OO^&O 

.  00492 

00&28 

I0O&TO 

.00612 

00€i«2 

.oor742 

.OOT'74 
.00B08 
.00830 


Snocessire 

oompres- 

sionper 

inch. 


Inch. 
0. 

.00008 
.00004 
.00006 
.00004 
.00006 
.00004 
.00008 
.00004 


.00006 
.00004 
.00008 
.00008 
.00002 
.00008 
.00006 
.00004 
.00006 
.00010 
.00006 
.00006 
.00008 
.00008 
.00012 
.00006 
.00008 
.00012 
.00014 
.00014 
.00018 
.00014 
.00022 
.00018 
.00036 
.00024 
.00026 
.00040 
.00040 
.00042 
.00036 
.00042 
.00042 
.00050 
.00048 
.00032 
.00032 
.00034 
.00022 


Permanent 
■et. 


Inch. 
0. 


.00006 


.00014 


.00024 


.00052 


.00114 


.00256 


.00440 


.00590 


SnooeesiTe 
permanent 


Iwh. 
0. 


.00002 


.000U6 


.00006 


.00010 


.00028 


.00002 


.00142 


.00184 


.00150 


Bemarks. 


Initial  load. 


Ultimate  strength. 


ratted  \>y  *^V^^  ^^"""^    Deflected  Qbliijuel^. 
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12-iKCB  B.  P-  Rifled  mortab& 


Uo.  1U9. 


Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Oauged  length,  5''. 


Applied  loftdt. 


Total. 


Feraqaare 
inca. 


CoroproA* 

sion  per 

ineh. 


Sacceeaire 
compres- 
sion per 
incD. 


Permanent 

set. 


SnoceesiTe 
permanent 


Bemarks. 


Poundi. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
20,000 
27,000 
28.000 
29,000 
30.000 
31.000 
32.000 
33,000 
34,000 
85,000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
60, 000 
63,650 


Pounds, 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,  000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31.000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48, 0()0 
49,000 
50,000 
63,650 


Ineh. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00044 
.00050 
.00054 
.00060 
.00066 
.00072 
.00080 
.00084 
.00090 
.00094 
.00100 
.00110 
.00116 
.00122 
.00130 
.00138 
.00150 
.00156 
.00164 
.00176 
.00188 
.00202 
.00214 
.00236 
.00256 
.00278 
.00310 
.00334 


.00404 
.00444 
.00492 
.00534 
.00572 
.00022 
.00674 
.00750 
.00780 
.00840 
.00884 
.00922 


Inch. 

0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00004 
.00006 
.00010 
.00006 
.00006 
.00008 
.00008 
.00U12 
.00006 
.00008 
.00012 
.00012 
.00014 
.00012 
.00022 
.00020 
.00022 
.00032 
.00024 
.00032 
.00038 
.00040 
.00048 
.00042 
.00038 
.00050 
.00052 
.00076 
.00030 
.00000 
.00044 
.00038 


Inch. 
0. 


Inch. 
0- 


Initial  load. 


.00002 


.00002 


.00004 


.00002 


.00012 


.00008 


.00022 


.00010 


.00048 


.00026 


.00112 


.00004 


.00256 


.00144 


.00470 


.00214 


.00692 


Ultimate  strenfcth. 


Failed  by  triple  flexure.    Deflected  upward. 


/ 


U-IMCH   B.  L.  BIFLEO  MOBTABS. 
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l!ro.U60. 


<).4,  WW 

l5,O0O 
16,000 
17.000 
J8,00O 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 

25.  OOO 

26,  OOO 

2»,  OOO 
90,000 

"•522 
33,SS2 

33'S22 

35,  OOO 

36,  OOO 

3^' 522. 

38,000 

S>2X 

40   OOO 

!S,oo«> 

48,000 
40,0«>0 


SncoeRsive  | 
comprw-    PemiADent 
eionper  set. 

incn. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.01)006 
.00006 
.00006 
.001*04 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00004 
.00006 
.00010 
.00004 
.00006 
.00008 
.00006 
.00008 
.00008 
.00006 
.00010 
.OOJ06 
.00010 

.  o;)Oi2 

.00008 
.00016 
.00012 
.00014 
.00016 
.00020 
.00028 
.00018 
.00018 
.00028 
.00030 
.0004U 
.00032 
.00038 
.00040 
.00044 


Ineh. 
0. 


.  OOJ02 


BucceMire 

permanent 

set. 


Ineh. 


.00002 


.00006  I   .00004 


.00012     .00006 


.00016     .00004 


.00028     .00012 


. 0C048 


.00100 


.00202 


.00360 


.00052 


.00102 


.00158 


Bemarks. 


IniUalload. 


Ultimate  stTt>ngth. 


^,i\edW  t.xiple  flexure. 
U.^^»2 ^10 


Deflected  sidewise. 


U6 


12-lNCH  B.  t».  llIFLED   M0RTAE8. 

Body  No.  42. 


No.  4980. 


Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23'^ 
Gauged  length,  20''. 


Applied  loads. 

EloDfratioii 
perinolL. 

SnccesBive 
elongation 
per  inch. 

Fermanent 
set. 

Snooessire 

permanent 

set. 

Bemarka. 

TotaL 

Per  nqnare 
inch. 

Pounds. 
1,000 
2,000 
3.000 
4.000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.  000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
80,350 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25,000 
30,350 

Inch. 
0. 

.000050 
.000100 
.000145 
.000190 
.000245 
.000295 
.000345 
.000395 
.000445 
.000500 
.000555 
.000615 
.000690 
.000750 
.000815 
.000895 
.000980 
.001060 
.001150 
.  001255 
.001385 
.  001520 
.001680 
.001890 

Inch. 
0. 

. 000050 
.000050 
.000015 
.  0OltO45 
.  0m)055 
.000050 
.  000050 
.  000050 
.000050 
.000055 
.000055 
.OOOOGO 
.000075 
.000060 
.000066 
.000080 
.000085 
.000080 
.000090 
.(KWIOS 
.000130 
.000136 
.000160 
.000210 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TenaOe  strength. 

1 

1 __ 

0. 

.000015 

.000016 

.000040 

.000025 

.000050 

.000010 

.000090 

.000040 

.000130 

.000040 

.000200 

.000070 

.000300 

.000100 

.  0«I0455 
.000600 

.000155 
.000145 

Fractured  8".40  from  neck.    Appearance,  granular. 
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No.  4981. 


Marks,  »^jF?;^^» 
Diameter,  1".129. 
Sectional  area,  1  square  inch* 
Length  of  stem,  23'\ 
Ganged  length,  20''. 


AppUed  iMda. 

Elongation 
per  inch. 

SaocesBire 
doDsation 
perlndi. 

Permanent 
■et. 

Saoceeeive 

permanent 

set. 

Bemarkt. 

Total. 

Per  aqaare 

PoundM. 

1,000 

2,000 

3.000 

4,000 

5.000 

ft.  000 

7,000 

8,000 

9,000 

10.000 

31,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25.000 

30.100 

Pwnda. 

1.000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

30.100 

Inch. 
0. 

.000050 
.000100 
.000150 
.000190 
.000245 
.000295 
.000345 
.000396 
.000445 
.000500 
.000550 
.000605 
.000670 
.000745 
.000800 
.000865 
.000945 
.001015 
.001100 
.001190 
.001265 
.001375 
.001500 
.001635 

Ineh, 
0. 

.000050 
.000050 
.000050 
.000040 
.000055 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000065 
.000075 
.000055 
.000065 
.000080 
.000070 
.000085 
.000090 
.000075 
.000110 
.000125 
.000135 

Iiuh. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

*"";*.;;*"/i : 

0. 

.000005 

.000005 

.000030 

.000025 

.000W5 

.000015 

.000055 

.000010 

.000005 

.000040 

.000135 

.000040 

.000105 

.000060 

.000280 
.000350 

. 000085 
. 000O70 

Fractured  at  the  neck.    Appearance,  granular. 
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12-lNCH  B.  L.  RIFLED  MOBTABS. 


So.  1151. 

Marks,  12  MK^TB, 

Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Compres- 
sion per 
inoh. 

Snccessivo 
compres- 
sion per 
inch. 

Permanent 
set. 

Sacccssive 

permanent 

set. 

Semarks. 

Total. 

Per  square 
inch. 

Pounda. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
83,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,550 

Pounda. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
.    18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
6;',550 

Inch. 

0. 

.00004 
.00008 
.00012 
.00018 
.00022 
.00026 
.00032 
.00036 
.00042 
.00050 
.00056 
.00062 
.00068 
.00072 
.00076 
.00080 
.00088 
.00092 
.00098 
.00108 
.00112 
.00120 
.00128 
.  OOKM 
.00144 
.  00152 
.00164 
.00178 
.00192 

. . 00210 
.00230 
.00248 
.00274 
.00318 
.00342 
.00374 
.00410 
.00452 
.00502 
.00550 
.00606 
.00652 
.00718 
.00762 
.00822 
.00880 
.  00*.M4 
.01022 
.01092 

Inch. 
0. 

.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.00006 
.00004 
.00004 
.00004 
.00008 
.00004 
.00006 
.00010 
.00004 
. 0O008 
.00008 
.00004 
. 00010 
.00008 
.00012 
.00014 
.00014 
.00018 
. 00O2O 
.00018 
.00026 
.00044 
.  00024 
.00032 
.  00036 
.00042 
.00050 
.00048 
.00056 
.00046 
.OU066 
.00044 
.00060 
.00058 
.00064 
.00078 
.00070 

Inch. 
0. 

Inch. 
0. 

InitlallowL 
Ultimate  strength. 

0. 

1 

:    1 

.00004 

. U0004 

.00008 

.00004 

.00012 

.00004 

.00022 

.00010 

.00054 

.00032 

.00152 

.00098 

.00336         .ooisi 

::::::::::::r.:::::::::" 

.00550            .00214 

.00858    1        .00308 

1 

1 

Failed  by  triple  flexure.    Deflected  downward. 


12-INCfl   B.  L.  RIFLED   MORTARS. 
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No.  1152. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


Applied  loads. 

Compres- 
sion per 
iiicli. 

Successive 
compres- 
sion uer 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

ToUL 

Per  Boosre 

Poundi. 
1,006 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
IZOOO 
13,000 
14.000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22.000 
23.000 
24.000 
25.000 
26,000 
27.000 
28,000 
29.000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
62.300 

Pimnd^. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10.000 
11.000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
30,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50.000 
62.300 

Ineh. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
. 00028 

.ooaw 

.00044 
.00050 
.00054 
.00060 
.00066 
.0'.)072 
.000^0 
.00084 
.00090 
.00094 
.00100 
.00108 
.00114 
.00122 
.00130 
.00138 
.00146 
.00154 
.00161 
.00176 
.00190 
.00210 
.00230 
.00246 
.00270 
.00302 
.00332 
.00:J74 
.00418 
.00462 
.00504 
.00560 
.00604 
.00656 
.  00712 
.00786 
.00854 
.00894 
.00950 
.01016 
.01090 

Inch. 

0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.0(K>04 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00004 

.mm 

.00008 
.00000 
.00008 
.00008 
.00008 
.00008 
.  00<)08 
.00010 
.00012 
. 00014 
.00020 
.00020 
.00016 
.00024 
.00032 
.00030 
.00042 
.00044 
.00044 
.00042 
.00056 
.00044 
.00052 
.  000.'»0 
.00074 
.00068 
.(KK)40 
.0OU56 
.00066 
.00074 

Ineh. 
0. 

Inch. 

0. 

luitiallood. 
Ultimate  ntren/i^h. 





0. 





.00002 

.00002 

1 

.00000 

.00004 

.00012 

.00006 



.00022 

.OUUIO 

1 

. 00052             . 00030 

1 

1 

......1   .   .   . 

.00140    1        .00088 

1 

1 

.00318 

.00178 

.00570 

.00252 

1 

.  00850             .  00280 

Failed  by  triple  flexure.    Deflected  sidewise. 
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12-INCH  B.  L.  RIFLED   MORTARS. 


No,  1153. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  sqaaro 
incn. 


Compres- 

sion  per 

incn. 


Successive 
compres- 
sion per 
incn. 


Permanent 
set. 


Saccessive 

permanent 

set. 


Bemarks. 


Pounds, 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13, 000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
67,750 


Pounds, 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10, 000 
11,000 
12, 000 
13,000 
14,000 
15,000 
16,000 
17,  000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34.000 
35.000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
67,760 


Jneh. 
0. 

.00004 
.0001^ 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00046 
.00050 
.00054 
.00060 
.00066 
.00079 
.00076 
.00080 
.00086 
.00090 
.00098 
. 00102 
.00108 
.00112 
.00120 
.00126 
.00132 
.00138 
.  00144 
.00152 
.00158 
.00166 
.00176 
.00186 
.00194 
.00206 
.00220 
.00230 
.00246 
.00266 
.  00288 
.00316 
.00340 
.00372 
.00406 
.00452 
.00500 
.00544 
.00594 
.00050 
.00712 


Jneh. 
0. 
.00004 
.00008 
.00004 
.00004 
.00004 
. 00006 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00010 
.00010 
.00008 
.00012 
.00014 
.00010 
.00016 
.00020 
.00022 
.00028 
.00024 
.00032 
.00034 
.00046 
.00048 
.00044 
.00050 
.000.56 
.00062 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00002 


.00002 


.00002 


.00004 


. 00010 


.00002 


.00012 


.00002 


.00010 


.00044 


.00022 


.00102 


.00058 


.  00240 


.00138 


.00464 


.00224 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward. 


12-INCH   B.  L.  RIFLED   MORTARS. 
No.  5008. 
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Marks,  "^^f,*^^ 
Diameter,  1".129. 
Sectional  area,  1  square  inclu 
Length  of  stem,  23''. 
Gauged  length,  20". 


^^flJ^r 

Saccesslre 
eloii^tion 
per  inch. 

Permanent 
set. 

Savcesfllve 

permanent 

set. 

Hemarks. 

TotaL 

Per  square 
men. 

Pounds. 
1.000 
2.00O 
t,000 
4,000 
5,000 
6,000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,410 

Inch, 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000355 
.000405 
.000460 
.000515 
.000590 
.000650 
.000705 
.000785 
.000850 
.900930 
.001005 
.001100 
.001200 
.001290 
.001400 
.001525 
.001675 
.001850 

Inch, 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000055 
.000075 
.000060 
.000055 
.000080 
.000005 
.000080 
.000075 
.000095 
.000100 
.000090 
.000110 
.000125 
.000150 
.000175 

Jneh. 
0. 

Inch. 
0. 

Initiia  load. 
Tensile  stzength. 

0. 

7,000 

'      8,000 
9,000 
10.000 
11.000 
12,000 
13,000 
14.000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22.000 
23.000 
24.000 
25,000 
26,410 

.000005 

.000005 

.000035 

.000030 

.000045 

.000010 

.000060 

.000015 

.  0U0105 

.000045 

.000160 

.000055 

.000250 

.000090 

.000400 
.000500 

.0OOJ5O 
.000100 

! 

Fractured  11' 
on  one  side. 


from  the  neck.    Appearance,  granular :  coarse  spangles 
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\2-lNCH  B.  L..  RIFLED   MORTABS. 


No.  5009. 


Diameter,  1  ".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elonpition 
per  inch. 

Successive 

elunjcation 

per  inch. 

Permanent 
set. 

Successive 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Povnds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7, 000 
8.000 
9,000 
10.000 
11.000 
12.000 
13,000 
14,000 
1.5,000 
16,000 
17.000 
18,000 
19.000 
20.000 
21,000 
22,000 
23.0Q0 
24,000 
25.000 
31,990 

Pounds. 
1,000 
2,000 
3.000 
4,0<'0 
6,000 
6.000 
7,000 
8,000 
9,000 
10, 000 
11,000 
12,000 
13, 0«M) 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
31,990 

JfMjA. 

0. 

.000050 
.000)85 
.000130 

.ooni80 

.  000230 
.  000285 
.000335 
.  000385 
.000435 
.000500 
.000560 
.000615 
.000670 
.0007:K) 
. 000795 
. OOOSOO 
. 000925 
.001010 
.0010S5 
.001170 
. 001260 
.00135U 
.001450 
.001570 

Ineh. 
0. 
.OOfH'SO 
.  (nmy.i5 
.  OUO:i45 
. 000050 
.00(X)50 
.  000055 
.000050   ' 
.000050 
.000050 
.(H)0065 
.000060 
.000055 
.000055 
.000060 
.000065 
.000065 
. 000065 
.000085 
.00(Mi75 
. 000085 
.  00(M)9() 
.000090 
.OOUIOO 
.000120 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  streogth. 

0. 



.000005 

.000005 

.000010 

.000005 

.000020 

.000010 

.000030 

.000010. 

.000066 

.000035 

.000105 

.000040 

.000145 

.000040 

.  000220 
.  000270 

.000075 
.000050 

Fractured  1"'.3  from  the  neck.    Appearance,  granular. 


12-INCH   B.  L.  KIFLED   MOBTABS. 
No.  1157. 


Ijeogth,  l(y\5. 
I>iBmeteT,  r\129. 
HectionHl  area,  1  square  inch. 
Gaug^ed  lengthy  5", 


A^pplied  lomda. 


TatmL 


f  Per  mamMTe  J 
inch. 


OopiprM- 

sionper 

fncn. 


Saoceseive 

compreH- 

Bion  per 

incn. 


Pemutneiit 


SttcceBsive 
permaDent 


RemarkB. 


1,000 

2,  OOO 

3,  OOO 

4,  OOO 
^OOO 

e^ooa 

7,  OOO 
S,  OtM> 

10,  OOO 

11.  OOO 

12.  OOO 

13,  OOO 

l^OOO 

15,  OOO 

Its.  OOO 
IT.  OOO 
IB,  OOO 
1»,  €KK> 

20.  (MK> 

21,  OOO 
22,000 
23,000 
2*,  OOO 
25,000 

27.  «>00 

28.  OOO 
2».  OOO 
90,000 

31,  OOO 

32.  0C»0 

36.  OOO 

37,  OOO 

ao,  OOO 
*i.,ooo 

4.2,000 

43,000 
*&,ooo 

♦-1,000 
*«,  000 
49,000 

50.222. 

«3,TOO 


Ttuih. 

o. 

.00001 

.C0008 

.4)0012 

.  00010 

.  00020 

.00O*i4 

.00030 

.00034 

.000:^8 

.00044 

.00048 

.00054 

.00060 

.00006 

.00072 

.OOU80 

.  O0086 

.00002 

.  O0098 

.  00104 

.00112 

.  00120 

.00126 

.  00132 

.  00138 

.00144 

.00152 

.00102 

.00172 

.00184 

.00200 

.00216 

.00236 

.0O256 

.00282 

.00308 

.00338 

.00370 

.00406 

.00454 

•  O0490 

.00538 

.00582 

.00636 

.00602 

.00736 

.00790 

.00844 

.00800 


Inch. 
0. 

.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00(M)4 
.00004 
.00006 
.00004 
.00006 
.00006 
.00U06 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00010 
.00010 
.00012 
.00016 
.00016 
.00020 
.00020 
.00026 
.00026 
.QWM 
.00032 
.00036 
.00048 
.0UO36 
.00048 
.00044 
.00052 
.00056 
.00044 
.00054 
.00054 
.00046 


Inch. 
0. 


Inch, 
0. 


InitiAlload. 


.00004 


.C0004 


.00016 


.00012 


.00034 


.00018 


.00090 


.00056 


.00218 


.00128 


.00412 


.00104 


.00226 


Ultimate  ntrength. 


-A^jA  \>-y  txip^®  flexure.    Deflected  upward. 
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12-wcH  B.  1^*  Rifled  MORTARa 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Ifo.  1158. 


Applied  loads. 


Total. 


Poundt. 
1,000 
2.000 
3.000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25, 000 
26,000 
27,000 
28,000 
29.000 
30,000 
31.000 
32.000 
33,000 
34,000 
35.000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48.0J0 
49,000 
50,000 
61.050 


Per  eqnare 
inch. 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20.U00 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,050 


Comprea- 

aion  per 

incn. 


Inch. 

0. 

.00004 
.00008 
.00014 
.00018 
.M)022 
.00026 
.00032 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.00070 
.00076 
.00080 
.00086 
.00002 
.00090 
.00102 
.00110 
.00118 
.00124 
00130 
.00138 
.00144 
.00154 
.00162 
.00172 
.00184 
.00198 
.00214 
.00232 
.  002.'>4 
.00280 
.00310 
.00340 
.00376 
.00414 
.00460 
.00500 
.00542 
.00590 
.00638 
.00694 
.00740 
.00800 
.00864 
.00930 


Suc«e88ive 
compres- 
sion uer 
incn. 


Inch. 
0. 

.00004 
.OU004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.00008 
.00006 
.00006 
. 00008 
. 00006 
.  000 10 
.  00008 
.00010 
.00012 
.00014 
.C0016 
.00018 
.00022 
.00026 
.00030 
.00030 
.00036 
. 00038 
.00046 
.00040 
.00042 
.00048 
.00048 
.00056 
.00046 
.00l»60 
.00064 
.00066 


Permanent 
set. 


Inch. 
0. 


.00002 


.00008 


.00018 


. 00036 


Slier  essive 

permanent 

set. 


Inch. 
0. 


.00002 


.00006 


.00010 


.00018 


.00056 


.00428 


.00202 


.00682    I        .00254 


Remarks. 


Initial  load. 


Ultimate  sirengtb- 


Failed  by  triple  flexure.    Deflected  sidewise. 


12-INCH   B.  L.  RIFLED   MORTABS. 


No.  1169. 


Length,  10'\5l 
I?MmeteT,l".129. 
Sectional  area,  1  square  inch. 
G^aged  lengthy  5'\ 


^ppUed  Joads. 


Total. 


/  Per  squAre  j 
incA. 


OompreB- 

sioD  per 

inch. 


Sucoessive 

oompres- 

sionper 

inon. 


Permanent 


SucceMive 

permanent 

act. 


Semarks. 


1,000 
2,000 
3,000 
4,000 

^000 
7,000 
8,000 
0,000 
10,000 

11,€fOO 

12,000 

13,000 

14,000 

15,000 

16.  000 

17.  0€)0 

19,  000 

19,000 

20,000 

21,000 

22,000 

23.  000 

24.000 

25.000 

20.OOO 

27,000 

28,000 

20,000 

30,000 

31.000 

32,000 

33,000 

34,000 

35,000 

36, 000 

37,000 

38,  000 

40.000 

*2.ooo 
43,000 

4©,  000 

4»,  000 
BO,  000 


0. 

.00004 

.ooooe 
.00014 
.00018 

.000'J3, 

.ooo2ja 

.00032 
.  00036 
•  00040 
.000-46 
.000&4 
.  0€9€te0 
.  00004 

.  oooes 

.  00074 
.  00078 
.  OOOB4 
.  00090 
.  00090 
.  00100 
.  00104 
.  00112 
.  00118 
.  0012-4 
.  00 1 30 
.  00138 
.  O0144 
.  00150 

.  ooi&« 

.  001CR2 
.  00170 
.  00178 
.  00186 

.  ooioo 

.  00t>04 
.00218 

.00230 
.00244 
.00260 

.00280 
.OOS04 
.00324 

.00352 
.00380 
.00420 
.OU450 
.00490 
.00534 
.00570 


Inch. 
0. 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00008 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00066 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.OOOOH 
.00010 
.00008 
.00014 
.00012 
.00014 
.00016 
.00020 
.00024 
.00020 
.00028 
.00028 
.00040 
.00036 
.00034 
.00044 
.00036' 


Inch. 


Jneh. 


Initial  load. 


.00002 


.00002 


.OOOOC 


.00012 


.00006 


.00008 


.00036 


.00076 


.00010 


.00166 


.00090 


.00334 


.00168 


Ultimate  8tren(;th. 


Fa.W«A^^  t.xipl« 


flexure.    Deflected  sidewise. 
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12-lNCH  B.  L.  RIFLED   M0BTAB8. 

Body  No.  43. 


No.  4984. 


Marks,  ^^#»7^ 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elonsation 
perlnch. 

Successive 
elongation 
per  inch. 

Permauent 
set. 

Successive 

permanent 

set. 

Ronmrks. 

Total. 

Per  square 
inch. 

Povndf. 
1,000 
2,000 
3,000 
4,000 
5.000 
6.000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13.0G0 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22.000 
23.000 
24,000 
25.000 
30,550 

Poundt. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
80,550 

Inth, 
0. 

.000050 
.000095 
.000125 
.000160 
.000205 
.000250 
.000300 
.000350 
.000405 
.000460 
.000525 
.000595 
.000650 
.000710 
.000785 
.000850 
.000930 
.001005 
.001100 
.001200 
.001.300 
.001415 
.001555 
.001740 

Inch. 
0. 

.000050 
.000045 
.000030 
.000035 
.000045 
.000045 
.000050 
.000050 
.000055 
.000055 
.000065 
.000070 
.000055 
.000060 
.000075 
.000065 
.000080 
.000075 
.000095 
.000100 
.000100 
.000115 
.000140 
.000185 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.000005 

.000005 

.000015 

.000010 

.000045 

.000030 

.000085 

.000040 

.000140 

.000055 

.000215 

.000075 

.000350 
.000455 

.0001B5 
.000105 

Fractured  1".40  from  neck.    Appearance,  granular. 


12-INCH   B.  L.  RIFLED   MOBTABfi. 
ISO.  4986. 
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Marks,  "^?f.'^^ 
Diameter,  V\i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


EloBcation 
per Inch. 

Sacceasive 
eloDfration 
per  iuob. 

Permanent 

aot. 

SncoesBiTe 

aot. 

Bemarka. 

ToiaL 

Per  square 

PimndM, 
1.000 
2.000 
3.000 
4.000 
5.000 
6,000 
7,000 
8.000 
0.000 
10,000 
11.000 
12.000 
13.000 
14.000 
15.000 
16.000 
17,000 
18,000 
19,000 
20.000 
21.000 
22.000 
23,000 
24,000 
23,000 
31,100 

Pounds. 

I.O00 

2,000 

3.000 

4,000 

5.000 

6.000 

7,000 

8.000 

0.000 

10. 000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

31,100 

Inch. 
0. 

.000050 
.000095 
.000145 
.000190 
.000245 
.000295 
.000345 
.000395 
.000445 
.000500 
.000550 
!000605 
.000665 
.000740 
.000600 
.000855 
.000940 
.  001010 
.001090 
.001150 
.001245 
.001340 
.001445 
.001560 

Inch. 

a 

.000050 
.000045 
.000050 
.000046 
.000055 
.000060 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000060 
.000075 
.000060 
.000055 
.000085 
.000070 
.000080 
.OOOOGO 
.000095 
.000005 
.000105 
.000115 

Inch, 
0. 

Inch. 
0. 

luitialload. 
Tenaile  strength. 

0. 

.000005 

.000005 

.000010 

.000005 

.000025 

.000015 

.000045 

.000020 

.000060 

.000015 

.000100 

.000040 

.000140 

.000040 

.000205 
.000260 

.000065 
.0^0055 

Fractured  9''.50  from  neck.    Appearance,  granular. 


158 


12-INCH   B.  L.  HIFLED   MOBTABS. 
No.  1154 


Marks,  "^|^.'«^^ 
Length,  10",6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Per  sq  aare 
inch. 


Comprea- 

sion  per 

incn. 


Successive 
compres- 
sion per 
inon. 


Permanent 
set. 


Saoceeaive 

permanent 

set. 


Bemarks. 


PowidM. 
1,000 
2,000 
3,000 
4.000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
'  15,000 
16, 000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
63,250 


Poundt. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
63,250 


Ineh. 

0. 
.00004 
.00008 
.00012 
.00018 
.00020 
.00024 
.00030 
.00034 
.00040 
.00042 
.00(»50 
.00056 
.00062 
.00070 
.00074 
.00080 
.00090 
.00096 
.00100 
.00104 
.00112 
.00118 
.00124 
.00134 
.00140 
.00148 
.00158 
.00166 
.00178 
.00192 
.00204 
.00220 
.00238 
.00258 
.00286 
. 00312 

.00378 
.00422 
.00460 
.00490 
.00550 
.00590 
.00640 
.00690 
.00732 
.00786 
.00830 
.00870 


IfUh, 

0. 
.00004 
.00004 
.00004 
.00006 


0. 


Jneh, 
0. 


Initial 


.00004 
.00006 
.00004 
.00006 
.00002 
.00008 
.00006 
.00006 
.00008 
.00004 
.00006 
.00010 
,0001)6 
.00004 
.00004 
.00008 
.00006 
.00006 
.  00010 
.00006 
.00008 
.00010 
.  00008 
.00012 
.00014 
.  0(M)12 
.00016 
.00018 
.00020 
.00028 
.00026 
.00032 
.00034 
.00044 
.00038 
. 0u030 
.00060 
.00040 
.000,50 
.00050 
.00042 
.00054 
.00044 
.00040 


.00002 


.00002 


.  C0008 


.00004 


.00916 


.00038 


.00062 


.00238 


.00138 


.00434 


.00196 


.00632 


.00198 


XJItimate  strerngtli. 


Failed  by  triple  flexure.    Deflected  obliquely  upward. 
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No.  1155, 

Marks,  «^B%.^^ 

Length,  10".5. 

Diameter,  V'.V29. 

Sectional  area,  1  square  inclu 

Gaaged  leugth,  5". 


Applied  loads. 


Total. 


Per  Bonare 
tnch.  ■ 


Compres- 
sion per 
inch. 


Sncoessive 
compres- 
sion per 
inch. 


Permanent 
set. 


Sncoessire 

permanent 

set. 


Semarks. 


Pounds. 
1,000 
2,000 
3,000 
4.000 
J.  000 
COOO 
7.000 

a,  000 

9,U00 
10,1100 
II.UOO 
12,000 
13.000 
U.«l00 
15.000 
1(.000 
17,000 
lg,OUO 
lf»,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
».000 
29,000 
30.000 
31.000 
32.000 
33,000 
34,000 
35.000 
as,  000 
37,000 
38.000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.QO0 
44,000 
47,000 
48,000 
49,000 
I  50.000 
62.450 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
d.OOO 
7,000 
8.000 
9.000 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20.000 
21.000 
22,000 
2.3,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37.000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
40.000 
60,000 
62,450 


Inch, 

0. 
.00006 
.00010 
.00016 
.00020 
.00022 
.00026 
.00032 
.00040 
.00048 
.000r>2 
.  0ti0.'>6 
.00060 
.00066 
.00072 
.00080 
.00090 
.00092 
.00100 
.00104 
.00112 
.00118 
.00124 
.00132 
.00140 
.00148 
.00164 
.00162 
.00172 
.00184 
.00200 
.00210 
.002.30 
.00244 
.00270 
.00302 
.003.32 
.00358 


.00436 
.00476 
.00518 
.00566 
.00624 
.00682 
.00740 
.00786 
.00850 
.00900 
.00070 


Jneh, 
0. 

.00006 
.00004 
.00006 
.00004 
.00002 
.00004 
.00006 
.  00(K)8 
. 00008 
.  m:0()4 
.00004 
.00004 
.00006 
.  00UG6 
.00008 
.00010 
.00002 
.00008 
.00004 
.00008 
.00000 
.00000 
.00008 
.00(H)8 
.00008 
.00006 
.00008 
.00010 
.00012 
.00016 
.00010 
.00020 
.00014 
.00026 
.00032 
.00030 
.00026 
.00034 
.00044 
.00040 
.00042 
.00048 
.00058 
.00058 
.00058 
.00046 
.00004 
.00050 
.00070 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.000U2 


.00002 


.00008 


.00006 


.00012 


.00004 


.00010 


.00046 


.00024 


.00110 


.00064 


.00258 


.00148 


. C0470 


.00212 


.C0728 


.00258 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  obliquely  downward. 
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12-lNCH  B.  !*•  RIFLED   MOETABS. 


ISTo.  1166. 

Length  10".5. 
Diameter,  1".129. 
SectioDal  area,  1  square  inch. 
Gauged  leugth,  5'^ 


Applied  loads. 

Compres- 
sion per 
inch. 

SaccoMlve 
compres- 
sion per 
inch. 

Permanent 
set. 

SnccessiTe 

permanent 

set. 

I^tnar^^, 

TotaL 

Per  Hqnare 
inch. 

Pimndi, 

1,000 

2,000 

3.0tK) 

4,000 

6,000 

6,000 

7.000 

8.000 

0,000 

10,000 

11.000 

12,000 

13.000 

Poundt. 
1,000 
2,000 
3,000 
4.000 
6.000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
16,000 
67,550 

Inch, 

0. 

.00004 
.00010 
.00014 
.00016 
.00020 
.00022 
.00028 
.00032 
.000.36 
.00040 

.(xms 

.00050 
.00058 
.00062 

Jneh. 
0. 

.00004 
.00006 
.00004 
.00002 
.00004 
.00002 
.00006 
.00004 
.00004 
.00004 
.00008 
.00002 
.00008 
.00004 

Inch. 
0. 

Inch. 
0. 

IniUalload. 
Ultimate  strengtlL 

0. 

0. 

14.000 

IJi.  000 
67,550 

Failed  by  triple  flexure.    Deflected  sidewise. 

18-nrCH  &  L.  BIFLED  HOBTABa 

Chemical  oompontion  of  oatt-mm  todim. 


Ten- 
sion 
test 
num- 
ber. 

No.  of 
body. 

Mark 
on  spec- 
imen. 

Carbon. 

Manga- 
nese. 

Silicon. 

Sol- 
phur. 

Phos- 
phorus. 

Copper. 

Total. 

Graph- 
iUc. 

Com- 
bined. 

4945 
4946 

81 

81 

BT... 
MT... 

2.727 
2.451 

1.011 
2.099 

0.816 
0.352 

0.461 
0.449 

1.090 
1.042 

0.066 
0.065 

0.3U 
0.317 

0.007 
0.006 

4929 
4930 

33 
83 

BT... 
MT|.. 

2.465 
2.492 

1.908 
1.957 

0.557 
0.535 

0.439 
0.441 

0.940 
1.174 

0.088 
0.089 

0.274 
0.268 

0.006 
0.008 

4935 
4936 

34 
84 

BT».. 
MT,.. 

2.577 
2.568 

2.102 
2.099 

0.475 
0.469 

0.439 
0.432 

1.128 
1.128 

0.083 
0.006 

0.827 
0.338 

0.008 
0.008 

4943 
4944 

37 
87 

BT, .. 
MX,.. 

2.508 
2.566 

2.116 
1.805 

0.392 
0.671 

0.462 
0.459 

1.071 
1.034 

0.063 
0.077 

0.250 
0.246 

0.008 
0.008 

4947 
4948 

38 
38 

BT... 
MT,.. 

2.448 
2.450 

1.840 
1.854 

0.608 
0.605 

0.460 
0.467 

0.087 
1.062 

0.064 
0.061 

0.396 
0.271 

0.008 
0.010 

4954 
4955 

30 
89 

BT,.. 
MT,.. 

2.625 
2.454 

2.113 
1.971 

0.412 
0.483 

0.464 
0.462 

0.911 
1.043 

0.047 
0.068 

0.276 
0.282 

0.008 
0.008 

4964 
4965 

40 
40 

BT,.. 
MT,.. 

2.633 
2.649 

1.903 
1.914 

0.630 
0.635 

0.467 
0.459 

0.940 
0.902 

0.062 
0.066 

0.277 
0.285 

0.009 
0.006 

4976 
4977 

41 
41 

BT... 
MT,.. 

2.200 
2.315 

1.935 
1.960 

0.355 
0.355 

0.464 
0.457 

0.949 
1.156 

0.075 
0.075 

0.251 
0.262 

0.007 
0.007 

4980 
4981 

42 
42 

BT... 
MT,.. 

2.645 
2.549 

2.099 
2.094 

0.546 
0.455 

0.454 
0.470 

0.987 
0.883 

0.081 
0.078 

0.285 
0.280 

0.012 
0.009 

5008 
6009 

42 
42 

BT,.. 
MT,.. 

2.536 
2.522 

1.941 
1.004 

0. 505 
0.019 

0.458 
0.451 

0.686 
0.706 

0.082 
0.070 

0.372 
0.370 

0.005 
0.005 

4984 
4985 

43 
43 

BT,.. 
BT,.. 

2.619 
2.339 

1.887 
1.881 

0.632 
0.458 

0.451 
..468 

1.061 
1.060 

0.075 
0.080 

0.291 
0.267 

0.010 
0.010 
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ISMHCH  &  L.  RIFLED  MORTARS. 
TABULATION  OF  TENSION  SPECIMENS  FROM  CAST-IRON  BODIES. 


No.  of 

test. 


Nnmlier 
of— 


If  or-  Speci- 
I  tar.   men. 


Position 
in  body. 

Location 
of  speci- 
men. 

Leneth 
stem. 

Sec- 
tional 
area. 

Inch€9. 

Sq.ineh. 

Breech. 

Inside.. 

23 

1.00 

Maxzle. 

....do... 

23 

1.00 

Breech - 

....do... 

Grooved 

1.00 

....<lo... 

Ontsida. 

...do... 

1.00 

....do... 

....do... 

...do... 

1.00 

...do... 

Inside .. 

....do... 

1.00 

....do... 

....do... 

....do... 

1.00 

....do... 

Ontsida. 

...do... 

1.00 

...do... 

....do... 

...do... 

1.00 

Maszle . 

Inside.. 

....do... 

1.00 

....do... 

Outside. 

....do... 

1.00 

....do... 

....do... 

do ... 

1.00 

Breach  . 

Inside.. 

23 

1.00 

Huxsle . 

....do... 

23 

1.00 

Breech  . 

...do... 

Grooved 

1.00 

....do... 

Outside. 

....do... 

1.00 

....do... 

....do... 

....do... 

1.00 

....do... 
....do... 

Inside . . 

....do... 

1.00 
1.00 

....do... 

....do... 

....do... 

Ontsida. 

....do... 

1.00 

....do  ... 

....do... 

....do... 

1.00 

Ifnzala . 

Inside.. 

....do... 

1.00 

....do... 

Ontaide. 

....do... 

1.00 

....do... 

....do... 

....dd... 

1.00 

Breech.. 

Inside.. 

23 

LOO 

MnEsIa . 

....do... 

23 

LOO 

Breech.. 

....do... 

Grooved 

LOO 

...do... 

Outaida. 

....do... 

LOO 

....do... 

. . .  .do  . . . 

....do... 

LOO 

.-..do... 

Inside.. 

....do... 

LOO 

...do... 

....do... 

....do... 

LOO 

....do... 

Ontaide. 

....do... 

LOO 

....do... 

....do... 

....do... 

LOO 

HnzBla . 

Inside.. 

....do... 

LOO 

....do... 

Ontaide. 

....do... 

LOO 

....do... 

....do... 

....do... 

LOO 

Breech.. 

Inside.. 

23 

LOO 

Mnzzla  . 

....do... 

23 

LOO 

Breeoh.. 

....do... 

Grooved 

LOO 

....do... 

Outside. 

....do... 

LOO 

....do... 

....do... 

....do... 

LOO 

.--.do... 

Inside .. 

....do... 

LOO 

...do... 

...do... 

...do... 

LOO 

....do... 

Outside. 

...do... 

LOO 

....do  ... 

....do  ... 

....do  ... 

LOO 
LOO 

Mnssle . 

Inside.. 

....do... 

....do... 

OnUide. 

....do.. 

LOO 

...do... 

....do... 

....do... 

LOO 

Breech.. 

Inaide.. 

23 

LOO 

Mnssle  . 

...do... 

23 

LOO 

Breech.. 

....do... 

Grooved 

LOO 

....do... 

Outside. 

...do... 

LOO 

....do... 

....do... 

....do... 

LOO 

....do... 

Inside.. 

....do... 

LOO 

....do... 

....do... 

....do... 

LOO 

....do... 

Outside. 

....do... 

LOO 

....do... 

....do    .. 

....do  ... 

1.00 

Muszle  . 

Inside.. 

....do... 

LOO 

....do... 

Outside. 

....do... 

LOO 

....do... 

....do... 

....do... 

LOO 

Breech.. 

Inside.. 

23 

LOO 

Mazzia  . 

...do... 

23 

LOO 

Tensile 
etreugtb 

per 
square 
inch. 


Fracture. 


Spe- 
cific 
grav- 
ity. 


Hard- 
ness. 


I  4M5 ,    31 


4»4fi  I 

I    487  ' 
,    «8 
'    4» 

490 

4S1 

493 

498 

494 

495 

496, 

4939  I  33 

,  4930  38 

457  '  33 

458  I  33 

459  I  33 

460  I  33 

m     » 

463  '     33 
463 


465 
466 


VKi 


4913 


4947 
4948 
497 
496 
499 
500 
501 
502 
503 
504 
505 
506 

4954 

49S5 


84 


4836 

34 

467 

34 

468 

34 

460 

34 

470 

34 

471 

34 

m 

34 

473 

34 

474 

34 

475 

34 

476 

34 

Poundt. 
26.470 

33,180 
30,890 
33,280 
34,480 
83,220 
32,320 
34,150 
34,270 
32,400 
33, 820 
36,500 

28,330 
31,210 
32,850 
32.990 
34,200 
35,310 
34,880 
34,140 
83.820 
34,200 
32.360 
36,380 

26,630 


29,450 
34,260 
36,420 
34,800 
34,650 
32,600 
32,460 
33,200 
36,550 
34,400 
36, 700 

27,300 


31,210 

30,800 
33,850 
33,600 
3L000 
83,900 
31,950 
35,400 
36,600 
34,850 
36,000 


Granular,     with 

coarse  spangles. 

Granular 

....do 

...do 

....do 

...do 

...do 

....do 

....do 

do 

do 

do 


7.3136 
7.3300 
7.3077 


7. 3314 
7.3349 
7.3204 


32, 
35, 
32, 
33, 
34, 
31, 
34, 


87, 


29,990 
88,100 


.do.... 
.do.... 
.do.... 
.do.,., 
.do.... 
.do.... 
.do.... 
.do.... 
.do.... 
.do.... 
-do.... 
.do.... 


Medium  fine 
granular,  with 
coarse  dark 
spangles. 

Granular 

....do 

do 

do 

do 


7.3517 
7.3418 
7.3244 


7.3274 
7.3359 
7.3334 


7.2807 
7.2955 
7.2763 


do. 

do. 

do. 
....do. 
....do. 
....do. 


Granular,  with 
coarse  dark 
spangles. 

Uniform  granu- 
lar, mottled. 

Granular 

do 

....do 

do 

.....do 

do 

....do 

...do 

do 

do 


7.2884 
7.2567 
7.2600 


7.3422 
7.3400 
7.2928 


7.8467 
7.3474 
7.3376 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do*. 


Granular,    with 

dark  spanglea. 

Granular 


7. 3237 
7.3214 
7.8006 


7.3230 
7.3283 
7.3276 


15.05 
16.31 
15.83 


19.49 
19.70 
17.62 


17.35 
17.62 
17.08 


18.20 
17.90 
16.64 


16.43 
15.67 
14.64 


16.90 
16.39 
16.13 


17.26 
17.17 
17.26 


19.49 
18.28 
17.44 


16.28 
16.91 
15.67 


18.00 
17.81 
16.90 
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Tabulation  of  tension  epecimens  from  oast-iron  bodies — Continaed. 


No.  of 
test 


Mor-  Speci- 
tar.   men. 


607 
508 
6M 
510 
511 
512 
513 
514 
5L5 
516 

4064 
4965 

517 
518 

519 
520 
521 
522 
523 
524 
525 
526 

4976 
4977 
527 
528 
529 
530 
531 
532 
533 
531 
535 
536 


Nmuber 
of- 


80 


4080 
4981 

537 

538 

530  I 


42 
42 
42 
42 
42 

540  I    42 

541  I    42 


542 
543 
544 
545 
546 

5008 

5009 
665 
566 
567 
568 
569 
570 
571 
572 
573 
574 


4984  43 

4985  I  43 


547 
548 
549 
55U 
651 
552 
553 
554 
555 
656 


Position 
in  body. 


Breech.. 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

Mnssle 
....do.. 
...do... 

Breech. 
Muszle 

Breech . 
...do  .. 

...do.. 
...do... 
. .  .do 
...do... 
...do.. 
Muzzle 
..  do.. 
...do. 


Breech. 
Muzzle 
Breech, 
.-..do., 
.do.. 
...do  . 
...do.. 
...do.. 
...do.. 
Muzzle 
...do.. 
...do  .. 

Breech . 

Muzzle 

Breech. 

...do.. 
...do.. 
...do.. 

..  do.. 
....«lo.. 

...do.. 

Mn/.zle 

...do.. 

...do.. 

Breech . 

Muzzle 
Breech . 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do... 
Muzzle 
...do.. 
...do.. 


Location 
of  speci- 
men. 


Inside 

Ontoide. 

...do.. 

Inside . 

...do.. 

Outside 

...do... 

Inside . 

Outside 

...do.. 

Inside . . 
...do 


Lensfth 
stem. 


Inehet. 
Grooved 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 

23 
23 


. .  .do  . . .  Grooved 
Outside.'.... do  ... 


...do... 
Inside . . 
...do... 
OnUide. 
...do... 
Inside . . 
Outside. 
...do... 


Inside . . 
...do... 
...do... 
Outside. 
...do... 
Inside . . 
...do... 
Outside. 
...do.. 
Inside . . 
Outside 
...do.. 


I 


...do... 

Muzzle  . 

Breech.. 

...do  . 
....do... 
....do... 
-...do... 

...do  .,. 

...do.'. 

Muzzle  . 

...do... 

...do... 


Inside . 
....do.. 
....do... 

Outside. 
....do... 

Inside . . 
....do... 

Outride. 
....do... 

Inside . . 

Out  Hide. 
....do... 

Inside . . 


....do... 
....do... 
....do... 
....do... 
...do... 
....do... 
...do  ... 
....do... 

23 
23 

Grooved 

....do... 

....do... 

....do... 

....do.. 
...do... 

....do... 

....do. 

....tlo. 

....do. 


...do... 
...do... 
Outside. 
...do... 
Inside . . 
...do... 
Outside. 
...do... 
Inside . . 
Outside. 
...do... 

Inside . . 
...do... 
...do... 
Outside. 
...do... 
Inside . . 
...do... 
Outside. 
...do... 
Inside . . 
Outside. 
...do... 


I  23 

I  23 

'  Grooved 

...do.. 

...do.. 

...do.. 

...do.. 

...do.. 

...do.. 

...do..- 

...do... 

...do... 

23 

23 
Grooved 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 

23 
23 

Grooved 

...do... 

...do... 

...do. 

...do. 

...do. 

...do. 

...do... 

...do... 

...do. 


Sec. 
tional 
area. 


Tensile 
strength 

per 
square 
inch. 


Sq.ineh. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 
1.00 
1.00 

1.0!) 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.0.) 
1.00 
1.00 
1.00 
1.00 

1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Poundt. 
34,980 
83,310 
32,700 
84,020 
35,450 
83,490 
83,060 
34,980 
33,820 
36,360 

32,180 
29,880 

34,840 
28,850 

35,970 
33,650 
35,300 
34,460 
33,090 
33,180 
35,100 
36, 130 

29,850 
30,850 
30.450 
81,700 
33,360 
24,800 
31,050 
81,750 
32,950 
32,400 
29,900 
31,300 

30,350 
30,100 
33,350 
34,200 
33,650 
82,300 
83,550 
35,500 
83,000 
36, 250 
31,900 
32,850 

26,410 

31,990 
33, 510 
33,370 
35,600 
27,720 
34,890 
35,220 
35, 210 
84,550 
33,000 
38,100 

30,650 
81,100 
32.900 
34,050 
82,150 
26,350 
35,800 
36.650 
35,350 
36,150 
33,600 
35,900 


Fracture. 


Granular . 
....do.... 
...do  .... 

do.... 

....do.... 
....do.... 
do. 


..Ho.... 
..do.... 
..do... 


.....do 

Granular,    wlih 

coarse  spangles. 

Granular 

Granular,    with 

coarse  spangles. 

Grannlar 

do 


...do. 
...do. 
...do. 
...do. 
...do. 
...do. 

...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do, 
...do. 


do 

.do 

do 

.do 

do 

do 

.do 

.do 

do 

do 

do 

.do 


Granular,    with 
coarse  spangles. 

Granular 

do 


....do. 
...do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 


-do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

do 


Spe- 
cifio 

ity. 


7.3345 
7.3353 
7.3068 


7.3333 
7.3350 
7.3292 


7.8416 
7.3670 


7.3334      20.03  I 
7.3467      17.71 
7.8412      17.26  , 


7.3208 
7.3377 
7.3334 


7.3239 
7.8351 
7.3319 


7.8258 
7.3477 
7.3266 


7.3582 
7. 3479 
7.3426 


7.8438 
7.3422 
7.3232 


7.8470 
7.8448 
7.8371 


7.3337 
7.3413 
7.3061 


7.3351 
7.3349 
7.3385 


12-lNCH   B.  L.  RIFLED   MORTARS. 
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12-IHCH  B.  L.  RIFLED  MORTARS. 

TABULATION  OF  COMPRESSION  SPECIMENS  FROM  CAST-IRON  BODIES. 


jNnmberof— 


test. 


I 
1136 

,    1137 

,    1138 

1127 

'    1128 

'    112» 

'    UM 

<    1131 

,    1132 

I 
1 
.    1133 

I   1134 
I    1135 

I  im 

'    1140 


U41 


Mor-  Sp«c- 
I  tar.    imen. 


2 

10 
2 


31    I 

«     I 

31     I 

i 

33     I 

I 

I 

33     , 

33     ' 

I 

u  : 

34 
34 

37 

37 

37 

38 

38    i     10 


2 

10 

2 


10 
3 


1142     1 

39 

1143     1 

30 

IIU      1 

30 

1145      1 
1146 
1147      1 

40 
40 
40 

1148  ; 

41 

1149 

41 

1150 

41 

U51 
1132 
1153 

1157 
1158 

1159 

1154 

1156 

1154 


Poftition 
hi  body. 


Breech.. 
...do... 
Muzzle  . 


I 


Breech. 


....do.. 
Mnzzle  . 


LocRtion 
of  speci- 
men. 


Inside  .. 
Kadial.. 
iDRide  . . 


Total 
length. 


.do. 


Radial.. 
Inside  . . 


Tnehft. 
10.5 

10.5 

10.5 

10.5 

10.5 
10.5 


i 


I  Breech do...]    10.5 

!....do...j  Radial..;    10.5 
Mnzxle  .   Inside  . .     10. 5 


Breech. 


...do... 
Muzzle  . 


Breech. 
...do-. 


Muzzle . 

Breech.. 
...do... 
Muzzle  . 


Breech. 
...do.. 
Muzzle 


.do. 


Ra<lial . 
Inside  . 


10.6 


10.5 


Sec 
tional 
area. 


Sq.ineh. 
1.00 

1.00 

1.00 

1  00 

1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 


Ultimate 
strength 

per 
square 
inch. 


10.5    !    1.00 


...do-. 
Radial. 


Inside . 


10.5 
10.5 


10.6 


.do. ..I    10.5 


Radial.. 
Inside  . . 


...do.. 
Radial . 
Inside  . 


Breech. 
...do.. 
Muzzle  . 


Breech. 
...do.. 
Muzzle 


Breech. 
...do.. 

Muzzle 

Breech. 

...do.. 

Mnzzle . 


10.5 
10.5 


10.5 
10.5 
10.5 


.do... I    10.5 


Radial.. 
Inside  . 


...do.. 

Radial . 
Inside  . 


...do.. 
Radial. 

Inside  . 

...do-. 

Radial. 

Inside  . . 


10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 

10.5 

10.5 

10.5 

10.5 


1.00 
1.00 


1.00 


1. 00 
1.00 
1.00 

1.00 
1.00 

1.00 

1.00 

1.00 

1.00 


PotindM. 
50,880 

60,580 

06,180 

61,000 

60,860 
64,100 

57,150 
53,900 
61,300 

61,800 

60,800 

67,800 

50, 420 
58,760 

.64,710 

ai,980 
50,100 
67,600 

61,680 
61.600 
67,420 

61;  250 
63,650 
65,450 

63,550 
62,300 
67,750 

63,790 
61,050 

68,280 

03,250 

62,450 

67,550 


Manner  of  fail- 
ure. 


Triple  flexure, 
downward. 

Triple  flexure, 
upward. 

Triple  flexure, 
horizontally. 

Triple  flexure, 

upward    and 

sidewise. 
Triple   flexure, 

Aidewise. 
Triple  flexure, 

upward. 

Triple    flexure, 

downward. 
Triple    flexure, 

upward. 
Triple    flexure. 

sidewise    and 

upward. 

Triple  flexure, 
downward 
and  sidewise. 

Triple  flexure, 
upward. 

do , 


.....do 

Triple  flexure, 
horizontally 
and  upward. 

Triple  flexure, 
horizontally. 

Triple  flexure, 
upward.     • 

Triple  flexure, 
sidewise. 

Triple  flexure, 
upward. 


do 

do 

Triple  flexure, 
sidewise. 

Triple    flexure, 

obliquely. 
Triple   flexure, 

upward. 
Triple   flexure, 

sidewise. 

Triple  flexure, 
downward. 

Triple  flexure, 
sidewise. 

Triple  flexure, 
upward. 


Spe- 
cific 
grav- 
ity. 


....do 

Triple   flexure, 

sidewise. 
....do 


Triple  flexure, 

upward. 
Triple   flexure, 

downward. 
Triple    flexure, 

sidewise. 


Hard- 
ness. 


JTorTn^    of  iyjfeavm^Tt^ 


J^e^srt^it^'FV' 


.  *^ 


^7.^    -^ 


■TNI 


^r^ 


(^mpTre^^i/o-n/ 


yo,^ 


HBx..^-   .  68  8 


^reocTi^  erv^fy 


n>-r-^*^g^ 


k 


^3.-h- 


HBx..^^- 53  3 


1R.  injcTvJB  I^  .Rifle^^  ^M^TixzTfS' 


u^?ljujzzZo^on4^ 


HEX.  ./-^.-53  3 


1&-IHCH  &  L.  RIFLE  MOBTABS. 

Diagrams  showing  chemical  composition,  tensile  strength,  specific 
gravity,  and  hardness  of  cast-iron  bodies. 

The  fall  lines  in  the  diagrams  represent  results  obtained  with  the 
long  tension  specimens. 

The  mean  results  of  the  grooved  tenacity  specimens  are  plotted 
in  dotted  lines,'  rejecting  from  the  averages  and  indicating  on  the 
diagrams  by  dotted  circles  specimens  which  gave  exceptionally  high 
tensile  strength. 
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9 


HEX    f^       53  3 


^:±tii4-ti 


HEU/jg      63  3 
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No.  4921. 

Dfwftcf.  -.551. 

Sectional  arta.  .25  square  inch. 

Gao^  length,  3". 


±n^^ 


JmaL 


IVr 


2ii 


I      2.3 


5lV« 

9  t:*j 

]•.  000 

ILSU 

11.340 

U.750    I 

12.440    I 

12.250    • 

12.5«     I 

12.750    I 

IZ.'J»    I 

13.250 

IXSM    ■ 

1X750 

14.000 

14.500     • 

15.000     • 

15.500     , 

10,000     ' 

16L500     ! 

17.000 

17.500 

IB.  000 

18.500 

19.000 

10.500 

90.000 

».500 

21,000 

21,500 

22.000 

22.500 

21.000 

23.500 

24.000 

24.500 

25.000 

25.500 

25,900 


3r 


Saceeasive 


I 


1.  CjO 

1"  •:■» 
:5  •<« 

40  l«« 
45  «U> 
4<.>«) 
47.  <m4i 
U  OUO 
49.U>« 
5U.000 
5!. OUO 
52.000 
53.  OUO 
54.(J00 
55.000 
56.000 
58.(100 
«X0U0 
62.000 
64.000 
66.000 
68.000 
70.000 
72,000 
74.000 
76.000 
78.000 
80.000 
82,000 
81.000 
86.000 
-  88,000 
90,000 
92.000 
91.000 
96.000 
98.000 
100.000 
102,000 
103,840 


Inek. 

OL 
.000100 
.0^0300 


.000967 
.001133 
.001300 
.001467 
.001533 
.001600 
.004367 
.005333 
.006033 
.006367 
.007000 
.007367 
.008000 
.006500 
.000167 
.010333 
.011333 
.012833 
.014000 
.015333 
.016607 
.018000 
.019667 
.021500 
.023000 
.024667 
.020667 
.028667 
.031000 


.036000 

.039000 

.043000 

.046867 

.051667 

.0600 

.0700 


Inch. 


.000100 
.000200 


PemMnent 


Inch. 


Sacoessive 

permanent 

set. 


Inch. 


.000334 

.000166 

.000167 

.000167 

.000066 

.000067 

.002767 

.000966 

.000700 

.000334  , 

.000633 

.000367 

.000633 

.000500 

.000607 

.C00166 

.001000 

.001500 

.001167 

.001333 

.001334 

.001333 

.001067 

.001833 

.001500 

.001667 

.002000 

.002000 

.002333 


Bemarki). 


Initial  load. 


.002667 
.003000 
.004000 


.005000 
.008333 
.0100 
.0133 


.1 


ElasUo  Unit, 


I 


Tensile  strength. 


General  summary. 

Tesafle  aiivofrtli per  Miaareineh  of  original  section pounds..  103.840 

Baatic limit  per  sqoars inch  of  originaJ  section do...    4..  000 

X3«ogation  per  inch  after  rapture inch..      .]M7 

Boiigatioa  per  inch  ander  strain  at  elastic  limit do--  .001600 

Bedoction  in  diameter  »t  point  of  rupture do...       ^84 

Badoetion  in  area  after  rupture,  per  cent  of  original  section •  •  ■  •       Z*  • " 

PoaUloB  of  rupture 1".  6  from  neck 

ChanetM' of  broken  sar&ce granular,  60  per  cent;  silky,  40  per  cent 

EtoogatioDoflnchaections ".14,  ".24*,  ".12 

Chemical  composition. 

Per  cent. 

Totalearbon .-. 0.529 

OnpUtic  carbon 0.010 

GombfaMd  earbon 0.519 

HaaoMee 0.248 

SfHcoD 0.125 

Solpbiir 0.019- 

Pkofphonia , 0.02:> 

Copper 0.00O 
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BIFLE-BARREL   STEEL. 


No.  4922. 

Mark  H. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Snoceasive 

Permanent 
set. 

Sncoeaaive 

permanent 

set. 

Remarks. 

Total. 

^^'icT"* 

elongation 
per  inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
17,680 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
>      42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
70,720 

Inch. 
0. 

.000067 
.000267 
.  000.538 

.001033 

.001200 

.001267 

.012667 

.018267 

.019000 

.020000 

.  021400 

.023000 

.024500 

.025667 

.027607 

.031000 

.  035300 

.040000 

.045338 

.052333 

.0600 

.0700 

.0833 

.1067 

.1467 

Inch. 
0. 
.000067 

Inch. 
0. 
0. 

IncK 
0. 

Initialload. 
'Elastic  limit. 

.000200 
.000206 
.000300 
.000200 
.000167 
.000067 
.011400 
.005600 
.000733 
.001000 

0. 

0. 

1 

1 

.001400 

.001600 

.001500 

.001167 

.002000 

.003333 

.004300 

.  0047(10 

.005333 

.007000 

.C07667 

.0100 

.0133 

.0233 

.0400 

' 

1 

1 

1 

1 

1 

...... ......I. ........... 

1 

1 

Tensile  strength. 

General  summai'y. 

Tensile  strength  per  square  inch  of  original  section pounds. .    70, 720 

Elastic  limit  per  square  inch  of  originiu  section do...    41.000 

Elongation  per  inch  after  ruptnre inch. .      .  2800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001267 

Reduction  in  diameter  at  point  of  rupture do. . .       .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  sec  t  ion 49. 7 

Position  of  rupture 1".77  ftrom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".H>,  ".46*.  ".19 

Chemical  composition. 

Per  cent. 

Total  carbon 0.402 

Graphitic  carbon 0.012 

Com  bin  ed  carbon 0. 390 

Kanganese 0.151 

Silicon 0.094 

Sulphur 0.020 

Phosphorus 0. 025 

Copper 0.000 


SIFLE-BARREL   8TEEL. 
No.  4923. 
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rks,  S  J  E  X  P. 
iimeter,  ''.564. 

stional  area,  .25  square  inch. 
E^aged  length,  3'\ 


1  Applied  loads. 

Elonsation 
per  inch. 

SacooMive 
elongation 
perlnoh. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Bemarks. 

ToUl. 

1 

Per  square 

Fwnd*. 

250 

1,250 

2,500 

Pounds, 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40.000 
45. 0<iO 
50,000 
55,000 
60,000 
65.000 
66.000 
67,000 

68.000 

00,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82.  GOO 
84,000 
86.000 
88.000 
90,000 
91,000 

Ineh. 

.000100 
.000300 
.000667 
.001000 
.001200 
.001333 
.001500 
.001667 
.001833 
.002000 
.002167 
.002200 
.002267 

)    '.024733 
.025667 
.027000 
.0*20667 
.a')4000 
.037667 
.041667 
.0467 
.0533 
.0600 
.0700 
.0833 
.1100 
.1533 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000067 
.000066 
.022400 
.000934 
.001333 
.002667 
.004333 
.003667 
.004000 
.005033 
.0066 
.0067 
.0100 
.0133 
.0267 
.0433 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

6.000 

7  500 

0. 

8  750 

10.000 

0. 

11.250 
12,500 
13,750 
15,000 
16,250 
16,500 
16,750 

17.000 

17.  KO 
17,500 
KOOO 

msoo 

19.000 
]»,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,300 
«2,750 



1 

1 

1 

' 

1 

1 

1 

1 

1 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,000 

Elastic  limit  per  sanare  inch  of  original  section do. . .    68, 000 

Elongation  per  incn  after  mptore inch..      .2500 

£loDgation  per  inch  under  strain  at  elastic  limit do. . .  .002333 

Kcduction  in  diameter  at  iioint  of  mptnre do. . .       .  184 

Beductionin  area  after  rupture,  per  cent  of  original  section 54.6 

PMition  of  rupture l".4ftt>mneck 

Character  of  broken  surface fine  silky 

EUng»Uon  of  inch  sections ".14. ".  38*. ".  23 

Chemical  composition. 

Per  cent. 

Total  csrbon 0.287 

Graphitic  carbon 0.011 

Combined  carbon 0,276 

Maganese 0.670 

Silicon 0.150 

Solphar 0.045 

Phosphorus 0.026 

Copper 0.000 
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RIFLE-BARREL   STEEL. 


No.  4926. 

Marks,  Ai 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
11.250 
12. 500 
13,750 
15,000 
16.250 
16,500 
16,750 
17,000 
17,250 
17, 500 
18,000 
18.500 
19,000 
19,500 
20,()00 
20. 500 
21,  OUO 
21,500 
22,000 
22, 500 
23,000 
23,500 
24.000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27.500 
27.620 


Per  saaare 
inch. 


Pounds. 

1,000 

5,  OUO 

10,  OOO 

20,000 

30,000 

40.000 

45.000 

50.000 

55,000 

60,000 

65.  OUO 

66,000 

67,000 

68,000 

60,000 

70.000 

72  000 

74, 000 

76, 00» 

78.000 

80,  OUO 

82, 000 

84,000 

86, 000 

88, 000 

90, 000 

92,000 

94,  000 

96,  UOO 

08,000 

100.000 

102.000 

104,  000 

106.000 

108, 000 

110, 000 

110.080 


Eloneatiou  f ™^« 
per  inch.     ^^erlnchT 


Inch, 
0. 
.000100 
.  000300 
.  000633 
.001000 
.001333 
.001533 
.001700 
.001867 
,  002033 
.  002233 
.006667 
.008833 
.009433 
.010000 
.011000 
. 012333 
.013833 
.015500 
.017000 
.010167 
.021167 
.022667 
. 024333 
.026667 
.029067 
.032000 
.034667 
.  037333 
.041000 
.045000 
.0500 
.0567 
.0033 
.0767 
.1067 


Permanent  ^^*^«^«*^? 
set  permanent 


Inch, 
0. 

.000100 
.000200 
.000333 
.  000367 
.000333 
.000200 
.000167 
.000167 
.000166 
.  00U200 
.004434 
.  002 1G6 
.000600 
.000507  I 
.  OOIUUO  I 
. 001333  I 
. 001500  ' 
.001167  I 
.  (K)15()0  I 
.002167  I 
.002000  ' 
.001500  I 
.001666  I 
.002334  , 
.  003000  ' 

.oo^m  I 

. 002007 

.002666  I 

. 00J667  ' 

.004000 

.0050 

.0067 

.0066 

.0134 

.0300 


Inch. 


.000033 


Inch. 


.000033 


Remark*. 


Initial  load. 


Elastic  limit. 


.1 


Tensile  strength. 


General  summari/. 

Tensile  strength  per  sqnare  Inch  of  original  section pounds..  110,060 

Elastic  limit  per  sqnare  inch  of  originafsection do. . .    65,000 

Elongation  per  inch  aft«r  rupture inch..      .1367 

Elongation  per  inch  untler  strain  nt  elastic  limit do. . .  .  002233 

Keduction  in  diameter  at  point  of  rupture do. . .       .  OM 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18. 3 

Position  of  rupture 1".37  ftom  neck 

Character  of  brolcon  surface granular,  dull  ecoen trio  spot 

Elongation  of  inch  sections ".13,  ".18*,  ".10 

Composition  combined  carbon,  per  cent 0. 290 
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No.  4926. 
Marks,  A2. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3''. 


AppIM  loads. 

Slongation 
per  inch. 

SnoceMive 
eloogation 
perlnoh. 

Permanent 
set. 

Saoceesive 

permanent 

set. 

Remarks. 

Totol. 

Per  square 
Inch. 

Povnda. 
250 
1.250 
2,500 
5,000 
7.500 
10,000 
11,250 
12,500 
13,750 
15.000 
15.260 
15.500 
15,750 
16.000 
16.250 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
1».500 
20.000 
20.500 
21,000 
2U500 
22,000 
22,500 
23.000 
23,500 
24.000 

Pounda. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
S5.000 
60.000 
61,000 
63.000 
63,000 
64,000 
65,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
62,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 

Inch, 
0. 

.000067 

.000300 

.000633 

.000067 

.001300 

. 001467 

.001667 

.001800 

.002000 

.002033 

.013333 

.0143.33 

.015000 

.015833 

.017333 

.019000 

.020667 

.022000 

.026667 

.029667 

.032667 

.036000 

.039667 

.0433 

.0500 

.0567 

.0633 

.0767 

.0967 

.1600 

Inch. 
0. 
.000067 
.000233 
.000333 
.000334 
.000333 
.000167 
.000200 
.000133 
.000200 
.000033 
.011300 
.001000 
.000667 
.0008.33 
.001500 
.001667 
.001667 
.001333 
.004667 
.003000 
.003000 
.003.333 
.003667 
.003633 
.0067 
.0067 
.0066 
.0134 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 



1 

0. 

:::.::::;:;. 

0. 





Elaptio  limit. 
Tensile  strength. 



1 

1 

1 

1 

1  

1 

:::::;::::::':::::::::::: 

1          1 

General  summary. 

Tensile  streng:th,  per  square  inch  of  original  section pounds..    96,000 

SlssUc  limit  per  square  inch  of  original  section do . . .    61, 000 

Bongation  per  inch  after  rupture inch . .      .  2233 

Ekntgition  per  i  och  u  nder  strain  at  elastic  1  imi t do ...  .  002033 

Bednction  in  diameter  at  point  of  rupture do. . .       .  144 

Kednetion  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture  .# 1".  7  from  neck 

Chsraeterof  broken  surface tine  silky 

IbsKstioD  of  inch  sections ".15,  ".38*,  ".14 

ComiKMition  combined  carbon,  per  cent 0.320 
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BIFLE'BARREL   STEEL. 


No.  4937. 
Marks,  4. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Snccessire 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
260 
1,260 
2,500 
5.000 
7,500 
10,000 
12,500 
15,000 
15,260 
15,500 
15,750 
16,000 
16,250 
16,!i00 
16,750 
17,000 
17,250 
17,500 
18.000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.380 

Pottndg. 
1.000 
6,000 
10,000 
20,000 
80.000 
40. 000 
50.000 
60,000 
61,000 
62,000 
63,000 
64,000* 
65,000 
66,000 
67,000 
68,000 
69.000 
70,000 
72,000 
74,000 
76, 000 
78,000 
80,000 
82.000 
84,000 
86,000 
88.000 
90,000 
92.0U0 
94,000 
96,000 
97,520 

Inch. 
0. 

.000067 

.000300 

.000633 

.000967 

.001300 

.001633 

.002000 

.002033 

.012338 

.012833 

.  013667 

.014267 

.015500 

.016667 

.017333 

.018133 

.019667 

.022000 

.024333 

.027000 

.  029833 

.033000 

.0367 

.0400 

.0433 

.0.500 

.0600 

.0667 

.0707 

.1000 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000333 
.000333 
.000367 
.000033 
.010300 
.000500 
.000834 
.001000 
.001233 
.001167 
.000666 
.000800 
.001534 
.002333 
.002:133 
.002667 
.  002833 
.  003167 
.0037 
.0033 
.0033 
.0067 
.0100 
.0067 
.0100 
.0233 

Inch. 

0. 
0. 

Inch, 
0. 

IniUalload. 

.• 1 

0. 
0. 
0. 
0. 



:.::.;; 

Elastic  limil. 

i       

1 

:::::::::::::::::::::::: 

Tensile  strength. 

General  summary. 

Tensile  strengthper  square  inch  of  original  section pounds..    97,520 

Elastic  limit  per  sqaaro  inch  of  original  section do...    61.000 

Elongatiou  per  inch  after  rupture inch. .      .  2300 

Elongation  per  inch  under  strain  at  elasticlimit do...  .002033 

Reduction  in  diameter  at  point  of  rupture do. . .       .184 

Reduction  in  area  after  rupture,  per  cent  of  original  section «. 64. 6 

Position  of  rupture 1''.  3  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".  30*, ".  27*, ".  12 
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Ko.  4938. 
Marks,  5. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  leiigtb,  3". 


JLpplied  loads. 


Elonefttion 
per  Inch. 


Inch. 
0. 

.000100 
.000300 
.000633 
.000067 
.001333 
.001667 
.001867 
.001033 
.007833 
.008033 
.008433 
.009667 
.010033 
.012.133 
.014000 
.015333 
.016033 
.018567 
.020333 
.022167 
.023933 
.026000 
.028000 
.030667 


.036000 

.0400 

.0433 

.0467 

.0533 

.0600 

.0700 

.0833 

.1233 


SucoesBive 
elocgation 
perinoh. 


Inch, 


.000100 
.000200 


.000334 

.000366 

.000334 

.000200 

.000066 

.005900 

.000200 

.000400 

.001234 

.001266 

.001400 

.001667 

.001333 

.001600 

.001634 

.001766 

.001834 

.001760 

.002067 

.002000 

.002667 

.002666 

.002667 

.0040 

.0033 

.0034 

.0066 

.0067  • 

.0100 

.0133 

.0100 


Pemument 
set. 


Inch, 


Saocessive 

permanent 

set. 


Inch. 


Bemarks. 


Initial  load. 


Elaatio  limit. 


I 


Tensile  strength. 


General  summary. 


TenftUe  strength  per  aqnare inch  of  orisinal  section pounds..  104,880 

EtaatieUinlt  per  square  inch  of  originoT  section do...    67,000 

Bkmntlon  per  inch  after  mptnre : inch..      .1667 

XloDCAtlon  per  inch  nnder  strain  at  elastic  limit do...  .001933 

Bednctienin  diameter  at  point  of  rupture do...       .074 

Sedoetlonin  are*  after  rupture,  per  cent  of  original  section 24.6 

Position  of  mpture 1".6  from  neck 

Cbjtfacter  of  broken sorfsoe granular  at  circumference,  50  per  cent;  silky  at  center,  50  per  cent 

Elongation  of  inch  sections ".12,  ".26*. ".12 
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BIFLE-BARREL   STEEL. 


No.  4949. 
Marks,  10. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 


Total. 


L 


Pounds. 
250 
1.250 
2,500 
5.000 
7,500 
10,000 
11. 2.'>0 
12,500 
13, 750 
15,000 
15,  250 
15,  500 
15,750 
10,000 
16,250 
16,5(X» 
16,750 
17,000 
17.250 
17,  500 
18,000 
18, 500 
10,000 
10,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,50p 
24, 000 
24,600 
25,000 
25.500 
26.000 
26.500 
27,000 
27.500 
28,000 
28,500 
20,000 
29,500 
30,000 
30, 110 


Per  square 
iocn. 


Pounds. 

1,000 

5,000 

10,000 

20.000 

30,000 

40,000 

45,000 

50,000 

55.000 

60,000 

61.000 

62,000 

03,000 

64.000 

65,000 

66,  000 

67.000 

68,  000 

69,000 

70,000 

72, 000 

74,  COO 

76,  000 

78, 000 

80,  OUO 

82, 000 

84,000 

86, 000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100. 000 

102, 000 

104,000 

106,000 

108,000 

110,000 

112.000 

114.000 

116,000 

118,000 

120,000 

120,440 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000300 
.000633 
.  001000 
.001333 
.001500 
.001687 
.001867 
.002033 
.002067 
.002133 
.002200 
. 002300 
.004000 
.OOOOoo 
.006600 
.0073o3 
. 0078o3 

•»« 

.WKnian 

.OlOSXo 
.0120J? 

.  0133qq 

.0146^? 
.0161, 


SuccesHive 
elongation 
per  inch. 


Inch. 
0. 

.000100 
.000200 
.000333 
.000367 


.0175 
.  0190 


.0216; 


.0246; 
.0264 


.0306; 
.0333 
.0367 
.0400 
.0433 
.0467 
.0500 
.0567 
.0667 
.0767 
.1067 


67 


.000167 

.000167 

.000200 

.000166 

.000034 

.000066 

.000067 

.000100 

.001700 

.002000 

.000600 

.000733 

.000500 

,  000667 

.001167 

.001166 

.  0012it4 

.  001266 

.0013.'U 

.001500 

.001333 

. 001500 

.  001333 

.001334 

.001666 

.001334 

.001733 

.  002433 

.001834 

.  002633 

.00:^4 

.0033 

.00,33 

.0034 

.0033 

.0067 

.0100 

.0100 

.  0300 


Permanent 
set. 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 


Bemarks. 


Initial 


Elastic  limit. 


I 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  Hection pounds.  -  120, 44C 

Elastic  limit  per  square  inch  of  original  section do . . .    63,  OOO 

Elongation  per  inch  after  rupture inch- .      .  1267 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002200 

Reduction  in  diameter  at  point  of  rupture do ...        .  064 

Keduction  in  area  after  rupture,  per  cent  of  original  section 18.  S 

Position  of  rupture "95  from  neck 

Character  of  broken  surface granular,  dull  spot  at  center 

Elongation  of  inch  sections ".14*,  ".14,  ".10 

Chemical  compoaition. 

Per  cent. 

Total  carbon 0. 482 

Graphitic  oarbcm 0. 031 

Combined  carbon 0, 451 

Manganese 0. 761 

Silicon 0.124 

Sulphur 0.145 

Phosphorus 0. 061 

Copper 0.02Q 
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No.  4950. 
Marks,  11. 
Diameter,  ''.5G4. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3''. 


Applied  loads. 

1 

Eloneation 
p«rinch. 

SacoeMive 
elonntiou 
per  inch. 

Permuient 
set. 

SnooeuiTe 
/et. 

Remarks. 

XoUl. 

PerMmwre 

Pounds, 

250 
1.250 
2.500 
6,000 
7.500 
10.000 
11.250 
12,500 
13.750 
15.000 
15.250 
15.500 
15,750 
16.000 
16,250 
16,500 
16.750 
17,000 
17,250 
17.500 
18.000 
18.S00 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24.000 
24.500 
25.000 
25.500 
26.000 
26.500 
27.000 
27,500 
28.  COO 
28.200 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
00,000 
61.000 
62.000 

6;i.ooo 

64,000 
65,000 
66.000 
67,000 
68.000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
101,000 
100,000 
108,000 
110.000 
112,000 
113.040 

Inch, 
0. 

.000067 
.000300 
.000633 
.000067 
.001333 
.001533 
.001700 
.001883 
.002033 
.002067 
.002100 
.002167 
.002200 
.002233 
.002300 
.009000 
.009600 
.010000 
.010667 
.012000 
.013500 
.015000 
.016667 
.018333 
.019833 
.021500 
.023333 
.025200 
.027333 
.029667 
.031667 
.034333 
.0367 
.0400 
.0433 
.0500 
.0567 
.0633 
.0783 
.0900 
.1267 

Inch, 
0. 

.000067 
.000233 
.000333 
.000334 

Inch, 
0. 
0. 

0.  ^  ' 

Initial  load. 

1 

0. 

• 

.000366 
.000200 
.000107 
.000133 
.000200 
.000034 

.600067 
.000033 



0. 



6. 



1- 

1 

1 

.000033 

.000067 

.006700 

.000600 

.000400 

.000667 

.001333 

.001500 

.001500 

.001687 

.001666 

.001600 

.001667 

.001833 

.001867 

.002133 

.002334 

.002(H)0 

.002666 

.002367 

.0033 

.0033 

.0067 

.0007 

1 

1 

Elastic  limit.                ^ 

1 

1 

Tensile  strength. 

1 

1 

1 

::::::::::::!::::;::::::: 

1 

1 

j 

1 

1 

1 

i 

1- 

1 

1 

1 

.0066 
.0100 
.0167 
.0367 

..    . 

Gweral  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..  113.040 

Elsstio limit persqnareinchtff  original  section do...    66,000 

Xloogation per  inch  alter  mptnre inch..      .1667 

Klongstion  per  inch  under  strain  at  elastic  limit do...  .002300 

Bedaetion  in  diameter  at  point  of  mptore do . . .       .074 

Reduction  in  area  after  mptnre,  percent  of  original  sect  iou 24.6 

Pesitkm  of  mptnre l'M7iVomneck 

Chanct«rof  broken  surface grannlar,  60  per  cent;  silky,  40  per  cent 

Xhmgatlon  of  inch  sections ".  14, ".  19*,  ".  17* 

H.  Ex.  92 12 
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RIFLE-BARBEL   ST££I«. 


No.  4951. 
Marks,  12. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


AppUed  loadB. 

EIoDffation 
per  mob. 

SacooMiTe 

Permanent 

Mt. 

Sneoeaaive 

Bemarka. 

Total. 

PersatMie 

elonsation 
porlnoh. 

Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
13.750 
15.000 
15,250 
15.500 
15.750 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
86.000 
26,500 
27,000 
27.040 

Founds, 
1,000 
5,000 
10,000 
80,000 
80,000 
40.000 
45.000 
50,000 
55,000 
60,000 
61.000 
62,000 
63,000 
64.000 
65.000 
66,000 
67,000 
68,000 
60,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
06.000 
100.000 
102,000 
104,000 
106.000 
108,000 
108,160 

Inch. 
0. 

.000067 
.000800 

.000633 

.000967 

.001300 

.001467 

.001667 

.001833 

.002000 

.002067 

.009833 

.010000 

.010500 

.011300 

.011767 

.012667 

.013333 

.014000 

.014667 

.016333 

.018000 

.010667 

.021338 

.023338 

.025500 

.027333 

.029767 

.032167 

.035000 

.037500 

.040067 

.044667 

.0500 

.0600 

.0667 

.0733 

.0900 

.1167 

.1400 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000333 
.000167 
.000200 
.000166 
.000167 
.000067 
.007266 
.000667 
.000500 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaatioUalt. 

6. 

1 

0. 

0. 

... 

.000800 

.000467 

.000900 

.000666 

.000667 

.000667 

.001666 

.001667 

.001667 

.001666 

.002000 

.002167 

.001833 

.002434 

.002400 

.002833 

.002500 

.003167 

.004000 

.005338 

.0100 

.0067 

.0066 

.0167 

.0867 

.0233 



1 

! 

1 



I 

1 

1 

• 

1 

1 

i 

1 

Geneml  summary. 

Tenaile  strength  per  tqnareinohof  original  section ponnda..  108.160 

Elastic  limit  per  soaare  inch  of  original  section do...    61,000 

Elongation  per  incn  after  rupture inoh..      .2180 

Elongation  per  inch  under  strain  at  elastic  limit , do...  .002067 

Reduction  in  diameter  at  point  of  rupture do. . .       .  144 

Beductloninareaaftermpture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".  7  from  neck 

Character  of  broken  surface ailky 

BlongaUon  of  inch  sections ".  18, ".  87*. ".  18 
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No.  4952. 
MarkBy  13. 
BiameteTy  ''.564. 
Sectional  area,  .25  square  inch. 
(ranged,  len^^th,  3''. 


Applied  loads. 


Total. 


1,250 
2,500 
S,000 
7,000 

10,000 

ihtso 

12,500 

18.750 
15,000 
15,250 
1&.500 
15,750 

icooo 

l«,SSO 
M.500 

1C7SO 
17.0OO 
17.2SO 

n.soo 
u,ooo 

U,500 

It,  000 

U,8O0 

90.000 

SO.  500 

21.000 

21,500 

22,000 

22.500 

23,000 

0,500 

M.00O 

21.500 

».00O 

2S,SOO 


iiiu. 


1,000 

6.O00 

10,000 

SO^OOO 

ao,  ooo 

410,000 
4S.  000 

so.  000 
56,000 
OO.  000 

Ol.OOO 

02,000. 

€S3,0OO 


00.000 

07.UOO 
08,000 
00,000 
70,000 
72,000 
74,000 
70,000 
78,O00 
80,000 
83,000 
84.000 
80.000 
f«,000 
00.000 
02,000 
•4,000 

oo.ooo 

08,000 

100,000 
102,000 


ElongatioD 
perlnoh. 


.001800 
.001407 
.001607 
.001800 


.002033 


.002100 
.002183 
.002200 


.002007 
.006187 


.010833 
.012667 
.016000 
.017000 
.010333 
.021607 
.024333 


.033667 

.087667 

.042383 

.0500 

.0600 

.0700 

.1088 


Saccestire 
•lonffatlon 
perlndh. 


0. 
.000067 


.000167 
.000200 

.000183 
.000200 
.000038 


.000033 
.000033 
.000067 

.000100 


.003200 
.001600 
.001000 
.002166 
.001834 
.002833 
.002000 
.002333 
.002334 


.002667 

.008333 

.008334 

.004000 

.004666 

.007667 

.0100 

.0100 


PermiuieDt 
set. 


Ineh, 
0. 
0. 


SucceMive 

permauent 

set. 


Inch, 


1 

0. 

0. 

0. 

1     . 

1 ....:.".'" 

1 

1 

1  ... 

] 

::::::::::::i:::::::;;;:; 

1 

( 

1     

1 

1 

1 

1 

1 

i 

1 

1 

:::::::;:::::::::::::::: 

:::::;;::;::i;;;::::;:::: 

Bemarks. 


Initial  kMd. 


Elaatiellmll 


TenaOe  streogth. 


Oeueral  summarif, 

TcBidVB  strens^  per  square  Inoh  of  original  aection pounds..  102,000 

Xlastto limit  per  aqnan  inoh  of  original  seotion do...    66,000 

ShBBCSfckn  per  ineli  after  ntptnre inch..      .2283 

SoMnKttionper  iaeli  under  strain  at  elaatic  limit do...  .002200 

ITeiliiirtian  In  ^Hft»iAt<w±pft<nt  nf  mptn*^ do...       .104 

Sedvetlon  in  are*  alter  mptnre,  per  oent  of  original  section 07.0 

PeaiUonoffraptore l".7flroniBeck 

GiMnieter  of  broken  surface fint*  sllkv,  aerrated 

-  I  of  inob  sections ".  13, ".  41*, ".  18 
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RIFLE-BARREL   STEEL. 


No.  4966. 
Marks,  14. 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

Sac«ea«iye 
elongation 
per  inch. 

Permanent 
set. 

Saooessive 

Remarks. 

Total. 

Persanare 
ino^. 

Pounds. 
250 
1,250 
2,500 
6,000 
7.500 
10.000 
12.500 
12,750 
13,000 
13,250 
13,500 
13,760 
14.000 
14,250 
14,500 
14,750 
15,000 
15,600 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
26,380 

Pounds. 
1.000 
6,000 
10,000 
20.000 
80,000 
40,000 
60.000 
51,000 
52,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96.000 
100,000 
106,620 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001367 
.001867 
.001933 
.002200 
.006167 
.006733 
.007267 
.007933 
.008433 
.009033 
.000600 
.010338 
.011667 
.012833 
.014167 
.015667 
.017333 
.018667 
.020333 
.022000 
.028667 
.026000 
.028000 
.030000 

.034667 

.037333 

.0400 

.0467 

.0533 

.0600 

.0667 

.1433 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000500 
.000066 
.000267 
.003007 
.000566 

.000606 

.000500 

.000600 

.000i67 

.000S33 

.001334 

.001166 

.001334 

.001500 

.001G66 

.001334 

.001666 

.001667 

.001067 

.002333 

.OO'JOOO 

.0020U0 

.002333 

.002334 

.002066 

.002607 

.0067 

.0066 

.0067 

.0067 

.0766 

Ineh, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limifc. 

0. 

.000067 

.     .     . 
.0000.7 

.- 

i 

, 

1 

' 

1 

1 

;:::;;::::;:i:::;:::::;:: 

'^v.'.v^'^'.y^v.'.v.. '.'.'.'. 

1 

1  

1 

i 

1 

1 

, 

1 

1 

1 

TensHo  strength. 

1 

Oeneral  summaiy. 


105,520 

61.000 

.1967 

.001933 


Tensile  strength  per  sqnare  inch  of  original  section : pounds.. 

Elastio.limit  per  square  inch  of  original  section do... 

ISlongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elasticlimit do... 

Bednction  in  diameter  at  point  of  rupture do... 

Redaction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections ".  14,  ".  29*.  ".  16 


80.6 


Chemical  composition, 

Peroent. 

Total  carbon 0.682 

Graphitic  carbon 0. 022 

Combined  carbon 0.660 

Manganese 0.647 

SiUcon 0.060 

Sulphur 0.026 

Phoaphorna 6.060 

Ogpper 0.696 


RIFLE-BARREL   STEEL. 
No.  4968. 
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Marks,  15. 

Diameter,  ''.564. 

Sectional  area,  .25  square  incb. 

Ganged  length,  3''. 


Applied  loads. 

Elongation 
per  mch. 

Saoceesive 
elongation 
perinoh. 

Permanent 
set. 

Saccessive 

permanent 

■et. 

Bemarks. 

Tot-^    7^1^"^ 

Founds, 
250 
1,250 
2.500 
5,000 
7,500 
30.000 
11.250 
12.500 
13,000 
13,500 

12,000 

12.250 
12,500 
12,750 
13,0CO 
13,250 
12,500 
D,750 
liOOO 
14,500 
15.0U0 
15.500 
16.000 
16,500 
17.000 
17,500 
18.000 
18,500 
19,000 
19.500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,450 

I>oundt. 
1,000 
6,000 
10,000 
20.000 
80,000 
40,000 
45,000 
50,000 
52,000 
64,000 

48.000 

49,000 
60.000 
51.000 
62.000 
63,000 
64.000 
65.000 
56,000 
58.000 
00,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84.000 
86.000 
88.000 
89,800 

Inoh. 
0. 

.000067 
.000300 
.000633 
.000967 
.001333 
.001500 
.001667 
.001738 
.001800 
C   .005667 
>    .011367 
.011600 
.011933 
.012600 
.012933 
.013400 
.014500 
.015000 
.015867 
.017667 
.019933 
.022333 
.024400 
.026067 
.029333 
.031667 
.034667 
.038000 
.041007 
.0467 
.0567 
.0633 
.0700 
.0600 
.3000 
.1600 

Ineh. 
0. 

.000067 
.000233 
.000333 
.000334 
.000306 
.000167 
.000167 
.000066 
.000067 
.003867 
.005700 
.000233 
.000333 
.000607 
.000333 
.000407 
.001100 
.000500 
.000807 
.0018J0 
.002266 
.002400 
.002067 
.002267 
.002666 
.002334 
.003000 
.003.333 
.003667 
.005033 
.0100 
.0006 
.0067 
.0100 
.0200 
.0600 

Ineh, 
0. 
0. 

Inch. 
0. 

luiUalload. 

0. 

0. 

I 

Elastic  Umit;  load  fell. 

, 

! 

. 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

i 

1               .  . 

•  '1*' 

1 

1 

1 

1 

Tensile  strength. 

i 

General  »umm4ir^, 

Tnsile  strength  per  sqnare  inch  of  original  section ponmls..    89,800 

KUsticlimit  per  square  inch  of  original  section do...    54,000 

KloBgation  per  inch  altermptnre inch..      .2333 

SWngation  per  inch  under  strain  at  elastic  limit do ...  .  001800 

Redaction  in  diameter  at  point  of  rapture do . . .        .124 

Rednetion  i n  area  after  rupture,  per  cent  of  original  section 39. 2 

Pmition  of  rupture ".7  from  neck 

Character  of  uroken  surface silky 

Bengatlonof  Inchsections ".17, ".85*.  ".18 

Chemical  compoBUion,  p 

Total  carhon 0.510 

Gfsphitic  carbon 0.025 

ComliiDed  carbon 0.485 

Manganese 0.161 

SUkon 0.136 

Solphur : 0.019 

Pbosphoros 0.045 

Copper *  0.020 
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RIFLE-BARHBL  STEEL. 


No.  4069. 
Marks,  16. 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3'^ 


AppUed 


Total. 


PerBonare 
inoD. 


EloDffation 
per  mcb. 


SoooeftsiTe 
elonntion 
per Inch. 


Pemiuient 
set. 


Sncoewive 
pemuuie&t 


Remarks. 


Poundt. 

250 

1,250 

2,600 

6,000 

7,600 

10,000 

11.250 

12,600 

12,760 

13,000 

13,260 

18,600 

18,760 

14,000 
14,250 
14,600 
14,760 
16,000 
16,600 
16,000 
16,500 
17,000 
17,600 
18,000 
18,600 
19,000 
19.600 
20,000 
20,600 
21,000 
21.600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
26,000 
26,000 
27,000 
28,000 
20,000 
80,000 
80,020 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
60,000 
61,000 
68.000 
63,000 
64,000 

56,000 

66,000 

67,000 

58,000 

50,000 

00,000 

62,000 

64,000 

06,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80.000 

82,000 

84,000 

86,000 

88.000 

00,000 

02,000 

04.000 

06,000 

08,000 

100,000 

104,000 

108,000 

112,000 

116.000 

120,000 

122,480 


Inch, 
0. 

.000007 
.000300 
.000633 
.000907 
.001333 
.001500 
.001667 
.001700 
.001788 
.001800 
.001867 
.002400 
.008138 


.004033 


.004667 
.005100 
.006000 
.000067 
.007667 
.008667 
.000667 
.010500 
.011667 
.012667 
.013067 
.014833 
.010000 
.017000 
.018883 
.019500 


.022100 
.023500 
.026000 
.026607 


.0367 
.0433 


.0700 
.1033 


In^. 


.000067 
.000233 


Inch. 


IfUk. 


InitiAllMid. 


.000334 
.000366 
.000167 
.000167 
.000033 
.000083 
.000097 
.000067 
.000533 
.1000733 
.000500 
.000400 
.000367 
.000267 
.000433 
.000900 
.000967 
.000700 
.001000 
.001000 


.001167 

.001000 

.001000 

.001166 

.001167 

.001000 

.001333 

.001167 

.001333 

.001267 

.001400 

.001500 

.001667 

.001066 

.004967 

.0034 

.0066 

.0100 

.0167 


Blaatio  limit. 


TensUe  steength. 


Oeneral  sumtnary, 

Teasile  strength  per  sqnare  inch  of  orifl^nal  section poonda..  122,480 

Elastic  limit  per  Moare  inch  of  original  section do...    54,000 

Elongation  per  inch  after  rapture inch..      .  1007 

Elongation  per  inch  nnder  strain  at  elasticlimit do...  .001867 

Bedaction  in  diameter  at  point  of  mptnre do...       .064 

Bednotion  in  area  after  mptnre,  per  cent  of  original  section 18.8 

Position  of  ruptnre I".  1  from  neck 

Character  of  hroken  surface. .  granular  radiating  ftom  a  center  punch  mark  defining  the  inoh  seotaoas 
Elongation  of  inch  sections ".  08, ".  13*, ".  11* 

Chemical  compoiition. 

Percent. 

Total  oarhon 0.862 

Graphitic  carbon 0.027 

Combined  carbon 0.825 

Manganese 0.167 

Silicon 0.14O 

Sulphur 0.018 

Phosphorus 0.040 

Copper None 


rifle-babrel  steel. 

Duplicate  of  No?  4960, 

No.  4996. 
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Marks,  16  D. 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Oanged  length,  3''. 


Applied  loads. 


Total. 


Peraqoare 


eraqoi 
inon. 


Sloneation 
per Inch. 


Successive 
eloDKation 
perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Poinds. 
250 
1,250 
2.500 
5,000 
7,500 
10,000 
11,250 
12,500 
12,750 
U,000 
13,500 
14,000 
14,500 
15,000 
15,500 
10,000 
10,500 
17.000 
17.500 
18.000 
IB,  500 
10.000 
19,500 
20,000 
20,600 
21,000 
21.500 
22.000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25.500 
36,000 
20,500 
27,000 
27,500 
28,000 
28.500 
20,000 
20,500 
20,800 


P9und». 

1«000 

5,000 

10,000 

20,000 

30,000 

40,000 

46,000 

50,000 

51,000 

62,000 

54,000 

66.000 

58,000 

60,000 

62,000 

64,000 

06,000 

68,000 

70,000 

72,000 

74.000 

76,000 

78,000 

80,000 

82.000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

06,000 

100,000 

102,000 

104,000 

106,000 

106,000 

110,000 

112,000 

114,000 

116,000 

118,000 

119,200 


Jnek. 
0. 
.000183 


.000667 
.001000 
.001367 
.001667 
.001733 
.001BS3 


.004167 
.004067 
.005733 


.007433 
.008367 
.000333 


.011300 
.012400 
.013400 
.014600 
.015667 
.016733 
.017067 
.019100 
.020600 
.021033 
.023367 


.020600 

.028100 

.030167 

.031667 

.0333 

.0367 

.0400 

.0433 

.0467 

.0533 

.0600 

.0667 

.0767 

.1067 


Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000367 
.000300 
.000060 
.000100 
.001000 
.001334 
.000800 
.000766 
.000034 
.000766 
.000934 
.000966 
.001000 
.000967 
.001100 
.001000 
.001100 
.001167 
.001066 
.001234 
.001133 
.001500 
.001333 
.001434 
.001466 
.001767 
.001500 
.002067 
.001500 
.001633 
.0034 
.0033 
.0033 
.0034 
.0066 
.0067 
.0067 
.0100 
.0300 


Inch. 
0. 
0. 


Inch, 


.000033 


.000033 


Initial  load. 


Elastic  limit. 


Tensile  strengtli. 


General  summaiy. 

TcBsfle  strength  per  square  incli  of  original  section pounds..  110,200 

IQastic  limit  per  square  inch  of  original  section do...    51,000 

Bloogation  per  inch  after  rupture inch..      .1100 

BUmgatioo  per  Inch  under  strain  at  elastic  limit do...  .001833 

BednctioD  in  diameter  at  point  of  rupture do...       .064 

Seduction  in  area  alter  rupture,  per  cent  of  original  section 21.4 

Position  of  rupture .* ".SOfiromneok 

Character  of  broken  surface granular,  dull  spot  at  center 

BoBi^tlan  of  inch  sections ".08,  ".10,  ".15* 
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RIFLE-BARREL   8TEEL. 


•     1^0.4960. 

Marks,  17. 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  iuch. 

Ganged  leDgth,  3". 


AppUed  loadi. 

Eiongatiou 
per  Inch. 

Snccosslve 

Permanent 
set. 

Siicceesive 

Remarks. 

Total. 

Fersqium 
inch. 

elongation 
porluch. 

permanent 
set. 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.260 
14,500 
16.000 
16.500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
24.000 
26.000 
26,000 
27,CK)0 
28,000 
29,000 
80.000 

Pound*. 
1.000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
50,000 
61,000 
62,000 
63,000 
64,000 
66.000 
66,000 
67,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
96,000 
100.000 
104,000 
106,000 
112,000 
116,000 
120,000 

Ineh. 
0. 

.000100 
.000333 
.000667 
.001000 
.001333 
.001500 
.001667 
.001700 
.001733 
.001800 
.001933 
.002100 
.004000 
.004500 
.005000 
.005667 
.000933 
.007667 
.008500 
.009333 
.0l0:i33 
.011333 
.012333 
. 013333 
.014333 
.015500 
.016667 
.017607 
.018933 
.020100 
.021400 
.023000 
.025833 
.029333 
.0333 
.0400 
.0467 
.0567 
.0767 

Inch. 
0. 

.000100 
.000233 
.000334 

.ooo:«3 

.000333 

.000167 

.000167 

.000033 

.000033 

.00*067 

.000133 

. 00. 1G7 

.001900 

.000500 

.000500 

.000067 

.001206 

.  0007:{4 

.  000KJ3 

.0008:i3 

.001000 

.001000 

.001000 

.001000 

.001000 

.001167 

.001107 

.001000 

.001266 

.001167 

.001300 

.001600 

.002833 

.003600 

.003967 

.0067 

.0067 

.0100 

.0200 

Ineh. 
0. 
0. 

Ineh. 
0. 

Inltlalload. 
Elastic  Umtt. 

Tensile  strength. 

0. 

0. 

1 

, 

, 

1 

1 

, 

............I............ 

\ 

.  ..           .  ' 

I 

, 

1 

I 

.    ...           1 

I 

I 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  120,000 

Elastic  limit  per  so nare inch  of  origlnu  section do...    53,000 

Elongation  per  incn  after  rapture inch . .      .  0733 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Redaction  in  diameter  at  point  of  ruptore do. . .       .  024 

Redaction  in  area  after  ruptnre,  percentof  original  section 8.4 

Position  of  rapture ".2  from  neck 

Character  of  broken  surface grsnalar,  silky  spot  at  center  ".12  diameter 

Elongation  of  inch  sections ".  07, ".  07, ".  08* 


RIFLE-BARREL    STEEL. 
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:So.  4961. 
Marks*  18. 
Diameter,  ".664. 
Sectional  area,  .25  sqaare  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Per  sauare 
incJi. 


Elonsatioii 
per  inch. 


Suocessive 
elongation 
per  inch. 


Permanent 
set. 


Socoesflive 

permanent 

set. 


Bemarks. 


Pounds. 
250 
1.250 
l&OO 
&.000 
7.500 
10,000 
11,250 
11,500 
11.750 
I2.O0O 
12.250 
12.000 
12,250 
12,500 
12,750 
13.600 
13.250 
13.500 
14,000 
14,500 
15,000 
15,500 
16.000 
ie.500 
17.000 
17.500 
18,000 
IS.  500 
19.01)0 
19.500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,340 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46.003 
47.000 
48,000 
49,000 
48.000 
49,000 
60,000 
61,000 
62,000 
53,000 
64.000 
50,000 
58.000 
60.000 
62,000 
64.000 
60,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,300 


Itieh, 
0. 
.000007 
.  OOO'lOO 
.000633 
.001000 


.001533 

.001367 

.001633 

.001733 

.001067 

.008000 

.000667 

.012000 

.012667 

.013000 

.013067 

.014500 

.016333 

.018000 

.020000 

.022000 

.024333 

.026667 

.  020333 

.032333 

.035333 

.038667 

.042067 

.  047333 

.0567 

.0633 

.0700 

.0867 

.1033 

.1567 


Ine]L, 
0. 

.000067 
.000233 
.000333 
.000367 


.000200 
.000034 
.000066 
.000100 
.000234 


.001667 
.002333 
.000667 
.000333 
.000667 


.001667 
.002000 
.002000 


.002666 

.003000 

.003000 

.003334 

.004000 

.004666 

.000367 

.0060 

.0067 

.0167 

.0166 

.0534 


Inch. 
0. 
0. 


Inch. 
0. 


0 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  sirenfcth  per  square  inch  of  original  section pounds..    89,360 

£la«tie  limit  per  so  uare  inch  of  original  section do . . .    48, 000 

Elongation  per  inch  after  rupture inph..      .2333 

EloDgation  per  inch  under  strain  at  elastic  limit do. . .  .  001733 

Seduction  lu  diameter  at  iK>int of  rapture do. . .       .124 

Bedoctionin  area  after  rupture,  per  cent  of  original  Bcrtion 39.2 

Position  of  rupture 1".  7  from  neck 

Cbaneterof  broken  surface fine  silky 

Kkmgatioa  of  inch  sections ".18,  ".35*,  ".17 
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BIFLE-BARREL   STEEL. 
DUPLIOATE  OF  No.  4961. 


No.  499^. 
Marks,  18  D. 
Diameter,  ^'.564. 
Sectional  area,  .25  square  inch 
Ganged  length,  3''. 


Apiiltedloftdt. 

EloDntion 
per  inch. 

SaooeuiTe 

Pennaneiil 
■et. 

SnoceMire 

permanent 

aet. 

Bemarka. 

Total. 

Per  Miiare 
indi. 

Pound*. 
250 
1.250 
2,500 
5.000 
7,500 
10,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12.500 
12.750 
13,000 
L%250 
13,500 
13,750 
14.000 
14,500 
15,000 
15,5U0 
16,000 
16.500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
22,800 

Pounds. 
1,000 
6,000 
10.000 
20.000 
30,000 
40.000 
45,000 
46.000 
47,000 
48,000 
48.000 
50,000 
51,000 
52,000 
63,000 
64,000 
56,000 
66,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
91,200 

Ineh. 
0. 

.000100 
.000300 
.000633 
.001000 
.001333 
.001500 
,001600 
.001633 
.001667 
.001667 
.001667 
.012367 
.012767 
.013867 
.014000 
.014767 
.015633 
.017300 
.010167 
.021333 
.023667 
.025700 
.028267 
.031067 
.034000 
.037500 
.041167 
.045500 
.051000 
.067833 
.065383 
.0767 
.0987 
.1233 
.1733 

Inch. 

0. 

.000100 
.000200 
.600333 
.000367 
.000333 
.000167 
.000100 
.000033 
.000034 

0. 

0. 

.010700 
.000400 
.000600 
.000633 
.000767 
.000866 
.001667 
.001867 
.002106 
.002334 
.002033 
.002567 
.002800 
.002933 
.003500 
.003667 

!006500 

.006833 

.007600 

.011367 

.0200 

.0266 

.0600 

Ineh. 
0. 

0. 

Ineh. 
0. 

Initlalload. 
ElaaUcUmlt. 

0. 

0. 

'^^ 





1 

1 

1 

1 

General  summarif, 

TensUe  strength  per  square  inch  of  original  section pounds..    91,200 

Elasticlimlt  per  square  inch  of  original  section do...    50.000 

Elongation  per  inch  after  mptare inch..      .2367 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001667 

Bednction  in  diameter  at  point  of  rupture do...       .114 

Beductlon  in  area  after  rupture,  per  cent  of  original  section 36. 4 

Position  of  rupture l".68fiN>mneck 

Character  of  brolcen  surface granular,  60  per  cent;  silky.  40  per  cent 

Elongation  of  inch  sections ".  18, ".  34*,  ".19 


KIFLE-BARREL   STEEL. 
No.  4962. 
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Marks,  19. 

Diameter^  '^564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3''. 


AppUedloKls. 

KlonsBtioii 
per  inch. 

SaeoeMive 
ekmntlmi 
porlnob. 

Pemuaiant 
set. 

Saooetsive 

peniiMient 

set. 

Remarks. 

Total. 

PerMmare 
inoD. 

PoundM. 

250 

1,250 

3.500 

5,000 
7.500 
10,000 
11,250 
12,500 
13,750 
15,000 
15,250 
15,500 
15,750 
16,000 
15,500 
250 

15,500 

15.750 
16.000 
16.260 
16,500 
10,750 
17,000 
17,500 
18,000 
18,500 
10,000 
10,500 
20,000 
20.500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
94,500 
25,000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40.000 
45,000 
50,000 
55.000 
60,000 
61,000 
62,000 
03,000 
64,000 
02,000 
1,000 

02,000 

63,000 
04,000 
65,000 
66,000 
67,000 
68,000. 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82.000 
84.000 
86,000 
88,000 
90.000 
92,000 
01,000 
06.000 
66,000 
100,000 

Inek, 
0. 

.000067 
.000333 
.000667 
.001000 
.001367 
.001538 
.001700 
.001933 
.002067 
.002100 
.002167 
.002200 
.002333 
.004333 

C   .006667 
\    .009000 
.010667 
.011133 
.011067 
.012333 
.013000 
.013833 
.015333 
.017000 
.018667 
.020600 
.022333 
.024333 
i026333 
.028000 
.031000 

.036667 
.  039333 
.042667 
.046667 
.0533 

Inch. 
0. 

.000067 
.000266 
.000334 
.000333 
.000367 
.000166 
.000167 
.000233 
.000134 
.000033 
.000067 
.000083 
.000133 
.002000 

.001334 

.001667 
.000466 
.000634 
.000666 
.000667 
.000833 
.001500 
.001667 
.001667 
.001838 
.001833 
.002000 
.002000 
.001667 
.003000 
.002333 
.003334 
.002666 
.003334 
.004000 
.006663 

Iwh. 

S: 

Inch.   ' 

Initial  load. 

Elastio  limit 
LoadfeU. 

Keatedlhonr. 



0. 

0. 

1 

1  ' 

'  ■ 

1 

1 

, 

1 

1 

1 

1 

1 

.!"..i;.;.*..i. *.'... *.*'!*'.. 

1 

] 

1 

, 

! 

1 

1 

General  summary. 

Tansile  strength  per  square  inch  of  orietnal  section pounds..  100,000 

Elaatle  limit  per  square  inoh  of  original  section do...    63,000 

BlMigation  per  incn  after  rupture inch..      .0583 

SIoDgation  per  inoh  under  strain  at  elastic  limit do...  .002200 

Bedoctkwi  In  diameter  at  point  of  rupture do. . .       .  024 

SedoctiOB  in  area  after  rupture,  per  cent  of  original  section 8.4 

PoaitloB  of  rupture ".15  fromneok 

Charsflto'of  broken  surface flue  granular,  radiating  from  asilky  center 

Elongation  of  inch  seotiona ".  05,  ".  06.  ".  06* 

Chemical  composition. 

Percent 

Total  carbon 0.297 

Graphitic  carbon 0.018 

CsHTblned  earbon 0.279 

li-^g>«i«i> 0.600 

Silieon * 0.040 

Solphor 0.028 

Phosphoma 0.002 

Coppo' ®-l^ 
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BIFLE-BARREL   STEEL. 


No.  4963. 
Marks,  20. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  leugth,  3". 


.     Applied  loads. 

Elou^tion 
per  inch. 

Successive 
eloiiffation 
perlnch. 

Permanent 
■et 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  aqnare 
inch. 

Pound*. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
15, 250 
15,600 
14.750 
15, 000 
15,250 
15,500 
15,750 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20.000 
20, 500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
25i500 
26,000 
26,140 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
65,000 
60,000 
61,000 
62,000 
69,000 
60,000 
61,000 
62.000 
63, 000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82, 000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100, 000 
102,000 
104,000 
104,660 

Inch. 
0. 

.000067 
.000300 
.000667 
.001000 

.001:^8 

.001500 

.001667 

.001867 

.002033 

.002067 

.002100 

.007167 

.009333 

.010333 

.011800 

.012367 

.013067 

.014667 

.  016333 

.017667 

.010333 

.021333 

.  023000 

.025000 

.027167 

.029667 

.031867 

.035000 

.037667 

.  041000 

.044467 

.0500 

.0567 

.oe33 

.0700 
.0867 
.1100 
.1400 

Inch, 
0. 

.000067 
.000233 
.000367 
.  000333 
.000333 
.000167 
.000167 
.000200 
.000166 
.  0U0034 
.0000« 
.005067 
.002166 
.001000 
.  001467 
.000567 
.000700 
.001600 
.001666 
. 001334 
.001606 
.002000 
.001667 
.002000 
.002167 
.002500 
.002200 
.003133 
.002667 
.  003333 
.003467 
.005533 
.0067 
.0066 
.0067 
.0067 
.0233 
.0300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit;  loodfeU. 

0. 

.    ... 

1 

0. 

0. 

1 

1 



1 

1    .  ... 

1 

1 

1 



:::;:::::::.:::::::;:::: 

1 

1 

\ 

I 

Teosile  strength. 

General  aumviary. 

Tensile  strength  per  aqnare  inch  of  original  hocUou ponnds. .  104, 5<W 

Elastic  limit  per  square  inch  of  original  seciion do. ..    82, 000 

Elongation  per  inch  after  rupture inch . .      .  1733 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002100 

Reduction  in  diameter  at  point  of  rupture do. . .        .  OM 

Reduction  in  area  aft«r  rupture,  per  cent  of  original  section 90.8 

Position  of  rupture ".76  flrom  nock 

Character  of  broken  surface Silky  center ;  granular  at  the  circumference 

Elongation  of  inch  sections ".  11,  ".  15,  ".  26* 


RIFLE-BARREL   STEEL. 
No.  4968. 
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Marks,  21. 

Diameter,  ''.5C4. 

Sectional  area^  .25  sqaare  inch. 

Granged  length,  3". 


Total. 

Mtl<Mids. 

Per  square 
inch. 

Elongation 
per  Inch. 

Saccesaive 
eloneation 
per  Inch. 

Permanent 
set. 

Sncceasive 

permanent 

set. 

Ilemarks. 

250 
1,250 
2,500 
5,000 
7.5i« 
10.000 
11.250 
12,500 
13,750 
15,000 

Poundt. 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
45,000 
50,000 
55,000 
60.000 
65,000 
70,000 
75.000 
go,  000 
85,000 
110,000 
95.000 
100,000 
105,000 
110,000 
115,000 
117,000 
118,000 
119,000 
120,000 
121,000 
122,000 
123,000 
124.000 
125,000 
140,000 
147,280 

Inch. 
0. 

.000100 
. 000333 
.000667 
.001000 
.001367 
.001533 
.001667 
.001833 
.002000 
.002233 
.002333 
.002533 
.002700 
.002900 
.003033 
.003233 
.003400 
.003567 
.003800 
.003067 
.004033 
.004133 
.004200 
.004233 
.004333 
.004500 
.004600 
.001833 
.005000 
.0300 

Inch. 

0. 

.000100 
.000233 
.000334 
.000333 
.000307 
.t00I66 
000134 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

•• 

Elastic  limit. 
Tensile  strength. 

0. 

■"6; ^ 

.OOUIGB 

.000167 
.0002:13 
.000100 
.000200 
.000167 
.000200 
.000133 
.000200 
.000167 
.000167 
.000233 
.000167 
.000066 
.000100 
.000067 
.000033 
.000100 
.000107 
.000100 
.000233 
.000167 
.0250 

16.250 

17,500 

,    18,750 

20  000 

■    21.250 

1    22,500 

0. 

1    23, 750 

'    25.000 

0. 

\  26.230 

1   27,500 

0. 

2H,750 

29  250 

29,500 

1    29,750 

30,000 
1    30,250 

.000200 

.000200 

30.500 
30.750 
31,000 
31.250 
35.000 
36,820 

t 

.000667 

. 000467 

General  summary, 

T«otfle streofcth  per  square iaoh  of  original  section jMunds..  147,280 

EUatic  limit  per  square  inch  of  originaisection do...  120,000 

Bongation  per  incn  after  rupture inch..      .0967 

21ongati(Mi  per  inch  under  strain  at  elastio  limit do...  .004233 

Redaction  in  diameter  at  point  of  rupture do . . .        .114 

Kednetion  iu  area  after  rupture,  per  cent  of  original  section 36. 4 

Position  ef  rupture ".45  from  neck 

Character  of  broken  surface flue  silky;  cup  shaped 

Skmgation  of  inch  sections ".  21*,  ".  04,  ".  04 

Chemieal  oomposilion. 

Per  cent. 

Total  carbon 0.483 

Graphitic  carbon 0.022 

Conbined  carbon 0.481 

Hsacanese 1.014 

aOiotm 0.125 

Salphur 0.080 

Pbospfaonu 0.073 

Copper 0.W6 
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RIFLK-BA.RREL    STEEL. 


No.  4969. 
Marks,  21. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Oauged  length,  3". 


Applied  loads. 

Eloneaiion 
perbioh. 

Sacoeasive 
elonntion 
per  Inoh. 

Permanent 
aet. 

Sncoeeaire 
set. 

Benurka. 

Total. 

Per  square 
inch. 

Pound». 
250 
1,250 
2,500 
5,000 
7.500 
10,000 
12,500 
15.000 
17.500 
20,000 
22,500 
25,000 
2fL250 
^500 
27,750 
28,000 
28,250 
28,500 
28,750 
29,000 
29,250 
20,500 
29,750 
30,000 
3C,250 
30,500 
30,750 
31.000 
31.250 
86,510 

Pounds. 

1,000 

5,000 

10,000 

20.000 

80,000 

40,000 

50,000 

60.000 

70.000 

80,000 

90,000 

100,000 

105,000 

110,000 

111,000 

112,000 

113.000 

114,000 

115,000 

116,000 

117,000 

118,000 

119,000 

120,000 

121,000 

122,000 

123,000 

124.000 

125,000 

146,040 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001667 
.002033 
.002367 
.002700 
.003038 
.003400 
.003600 
.003733 
.003800 
.003867 
.003900 
.003967 
.004000 
.001033 
.004067 
.004200 
.004300 
.004400 
.004767 
.005000 
.005300 
.005633 
.006433 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000367 
.000300 
.000366 
.000334 
.000338 
.000333 
.000367 
.000200 
.000183 
.000067 
.000067 
.000033 
.000067 
.000033 
.000038 
.000084 
.000133 
.000100 
.000100 
.000397 
.000233 
.000300 
.000333 
.000800 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

0. 

■■.••: 

0. 





6. 

1   

VA^^  ifmH. 

Tensile  strength. 

.000333 

.000333 



::'::::;::::;;:::::::::: 

::::::::::::i:::::::::::: 



1 

General  summary. 

Tensile  strength  per  square  inch  of  original  aeetion poonda..  146,040 

Elastic  limit  per  soaare  inch  of  originalaection do...  117.000 

Elongation  per  incQ  after  rapture inch..      .0967 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .004007 

Bedaotion  in  diameter  at  point  of  rapture do. . .       .  114 

Seduction  in  area  after  rupture,  per  cent  of  originalaection 86.4 

Poaition  of  rupture ''.  40  ftnni  nack 

Character  of  broken  surface flneailky;  onpahaped 

Elongation  of  inch  aectioiiH ".04,  ".05,  ".»• 


SIFLE-BAKBEL   STEEL. 

No.  4974. 
Marks,  P  B. 
Diameter,  ".564. 
Sectional  area,  .25  square  iDcli. 
Ganged  length,  3". 
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Appto 
Tot«l. 

Bd  loads. 
Pttrsoaare 

iBdh. 

Elonntion 
per  moh. 

SnooMalTe 

elongation 

per  inch. 

Penuuient 

Mt. 

SnooeMWe 

set. 

Komarlu. 

PmtndM. 
250 
1«250 
2.500 
5,000 
7.500 
10,000 
11,250 
12,500 
12.750 
13,000 
13,250 
13.500 
13,750 
14.000 
14.250 
14.500 
14,750 
15,000 
15.500 
16,000 
16.500 
17.000 
17,500 
18,000 
18,500 
19.000 
19.500 
20,000 
20,500 
21,000 
21.500 
22,000 
22.500 
23,000 
23.500 
24.000 
24,500 
25.000 
25.500 
26,000 
28,500 
27,000 
27,100 

Pfmnda. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
86,000 
.56.000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106.000 
108,000 
108,400 

Inch, 
0. 

.000067 
.000300 
.000667 
.001000 
.001867 
.001667 
.002033 
.002467 
.008667 
.004700 
.005333 
.005967 
.006400 
.007000 
.007467 
.008038 
.008633 
.009767 
.011000 
.012167 
.013600 
.014700 
.016067 
.017400 
.019067 
.020700 
.022467 
.026667 
.026667 
.0000 
.0333 
.0333 
.0367 
.0400 
.0438 
.0467 
.0533 
.0600 
.0667 
.0800 
.1200 

Inch, 
0. 

.000067 
.000233 
.000807 
.000388 
.000367 
.000300 
.060366 
.000434 
.001200 
.001088 
.000633 

!000433 

000600 

:  000467 

.000506 

'oooooo 

.001134 
.001283 
.001167 
.001438 
.001100 
.001867 
.001333 
.001667 
.001688 
.001767 
.004200 

0. 

.003888 
.0033 

0. 
.0084 
.6033 
.0038 
.0084 
.0066 
.0067 
.0067 
.0133 
.0400 

I%uh. 
0. 
0. 

ifi«A. 
0. 

Initial  load. 

0. 

.000300 

.000300 

Elastic  limit. 

'"" 

! 

I 

1 

1 

1 

Tensile  strength. 

1 

General  nummary, 

TflBsile  strength  per  square  inch  of  odflnal  section pounds . .  108, 400 

Elastie  limit  per  sqnare  inch  of  original  section do...    60,000 

Shmgailon  per  iBcn  alter  mptnre inch..      .1567 

Stongation  per  inch  nnder  strati  at  dastio  limit do...  .002038 

Seduction  in  diameter  at  point  of  mptore do...       .074 

Sednetlon  in  area  alter  mptore,  per  cent  of  original  section 34.6 

Posidon  of  rapture l"fh}mneok 

Cfaaraetsr  of  broken  surface granular,  with  dull  center 

"-  ■    I  of  inch  sections 'Ml, ".  15, ".  21* 
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EIFLE-13ARREL    STEEL. 


No.  4982. 
Marks,  12  A. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

Eloneation 
per  Inch. 

Sncoesslye 
eloneation 
per  Inch. 

Porroanont 
set. 

Successive 

Bemarks. 

Total. 

Per  square 
iucli. 

permanent 
set. 

Poundt. 

250 

1,250 

2.500 

5,000 

7,500 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

13, 500 

13, 750 

14,000 

14,250 

14,500 

14,750 

15.000 

15, 250 

15,500 

15.  750 
16. 000 

16,  500 
17. 000 
17,.')00 
18,000 
18, 500 
19, 000 
19,500 
20, 000 
20,500 
21,000 
21. 500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
27, 000 
28,000 
28, 800 

Poundt. 
1,000 
5,000 
10,000 
20,  (500 
30,000 
40,000 
45,000 
50,000 
61,000 
52,000 
53,000 
54.000 
55,000 
5G,  000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64,000 
66,000 
08,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86.000 
88,000 
90.000 
02,000 
94,000 
96,000 
98,000 
100,000 
304,000 
108. 000 
112,000 
115,200 

Inch. 
0. 

.000067 
.000267 
.000600 
.000933 
.001300 
.001433 
.001667 
.001667 
.001700 
. 001733 
.001733 
.001800 
.001833 
.001900 
.  001933 
.002000 
.002000 
.002033 
.006433 
.007100 
.007667 
. 008933 
.010300 
.011667 
.013000 
.014500 
.015733 
. 017287 
.018667 
.020333 
.022000 
.023667 
.025667 
.027667 
.029667 
. 032167 
.034500 
.037600 
.040333 
.0467 
.0600 
.0733 
.1500 

Inch. 

0. 

.000067 
.000200 
.000333 
.000333 
.000387 
.000133 
.000234 

0. 

.000033 
.000033 

0. 

.000067 
.000033 
.000067 
.000033 
.000067 

0. 

.000033 
.004400 
.000667 
.000567 
.001266 
.001367 
.001387 
.001333 
.001500 
.001233 
.001534 
.001400 
.001666 
.001687 
.001667 
.002000 
.002000 
.002000 
.002500 

.oo2:m 

.003100 

.002733 

.006367 

.0133 

.0133 

.0767 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit. 

Tensile  strength. 

0. 
0. 

0. 

.*.'.":::;:*" 



:;:::;:::::; 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ^ pounds..  115,200 

Elastic  limit  per  square  inch  of  original  section do...    61,000 

Elongation  per  Inch  after  rupture .". inch . .      .  1033 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002033 

Beduction  in  diameter  at  point  of  rupture do. . .       .124 

Beduction  in  area  after  rupture,  per  cent  of  original  section 30.2 

Position  of  rupture 1".72  from  neck 

Character  of  broken  surface silky;  slightly  granular 

Elongation  of  inch  sections .*..  ".12,  ".32*,  ".14 

Chemical  composition. 

Percent. 

Total  carbon 0.683 

Oraphitic  carbon 0.022 

Ccinbined  carbon 0.601 

Silicon 0.291 

Sulphur 0.042 

Phosphorus ,, 0.021 


RIFLE-BABREL   STEEL. 

Ko.  4983. 
Steel,  from  Swedeic. 
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Marks,  23. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  IomU. 


I 


Total. 


Per  M  oare 
inch. 


Elongation 
periDoli. 


Suocesaive 
elongation 
perlnob. 


Permanent 
set. 


Suoceseive 

permanent 

set. 


Bemarka. 


JPmmda. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

I2.5O0 

13,750 

15.000 

15,250 

15.500 

15,750 

16.000 

10.2S0 

10,500 

16,750 

17.000 

17.250 

17,500 

17.750 

laooo 

18,250 
18,500 
18.750 
10,000 
10.250 
10,500 
10,750 
20.000 

S0.S50 

20.500 
20.750 
21,000 
21.250 
21,500 
21,750 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
23.500 
28,300 


Pound§. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
50.000 
55,000 
60.000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
66,000 
60.000 
70,000 
71,000 
72,060 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 

81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
88.000 
90,000 
02,000 
04.000 
06,000 
98,000 
100.000 
102,000 
113,200 


Jneh. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001667 
.001833 
.002067 
.002067 
.002133 
.002233 
.002300 
.002333 
.002833 
.002367 
.002400 
.002500 
.002600 
.002633 
.002667 
.002733 
.002800 
.002933 
.003000 
.003033 
.003167 


.003367 

.003467 
.003633 
.003733 
.003967 
.004067 
.004367 
.004667 
.004933 
.005733 
.006733 
.008100 
.009800 
.011733 
.014000 
.016500 


Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000367 
.000166 
.000234 
0. 
.000066 
.000100 
.000067 


.000034 
.000033 
.000100 
.000100 
.000033 
.000034 
.000066 
.000067 
.000133 
.000067 
.000033 
.000134 
.000133 
.000067 

.000100 
.000166 
.000100 
.000234 
.000100 
.000300 
.000300 
.000206 
.000800 
.005433 
.001367 
.001700 
.001933 
.002267 
.002500 


Indi. 
0. 
0. 


Inch, 


Initialload. 


Elantio  limit  not  well 
defined. 


Tensile  strength. 


General  eummary. 

Tteialle  strength  per  sqnare  Inch  of  original  section pounds..  113,200 

Blastie  limit  per  sqoare  inch  of  original  section do...    80,000 

Elotigatlon  per  incn  after  nxptare inch..      .1400 

BoDgmtion  per  inch  ander  strain  at  elastic  limit do...  .003367 

Bedaction  in  diameter  at  point  of  ruptare do...       .134 

Redaction  in  area  after  rapture,  per  cent  of  original  section 41.0 

Position  of  rapture 1".  20  from  neck 

Character  of  broken  sorfiMe fine  silky 

nongation  of  inch  sections ".  07, ".  15*, ".  20* 

H.  Ex.  92 ^13 
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BIFLE-BAREEL   STEEL. 
Ko.  4987. 

Steel  Annealed  before  DRiLLiNa. 


Marks,  12  S. 

JJiameter,  ''.564. 

Sectional  area,  .25  square  iuch. 

Gauged  length,  3''. 


r 


Applied  loads. 


TotaL 


Founds. 
250 
1,250 
2,300 
5,000 
7,500 
8,750 
10,000 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
16,000 
15,250 
15,500 
16,750 
16,000 
16,250 
16. 500 
16, 750 
17,000 
17.250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25. 000 
25, 350 


Per  square 
inch. 


Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
69,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82, 000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
90.000 
98,000 
100.000 
101,400 


Elongation 
per  inch. 


Inch, 
0. 

.000100 
.000300 
.000633 
.000967 
.001087 
.001300 
.001667 
.001667 
.001667 
.  001700 
.  001700 
.  001733 
.  001767 
.011667 
.012433 
.  013167 
.013733 
. 014667 
.015333 
.016067 
.016933 
.017700 
.018667 
.0195«)0 
.020467 
.021333 
.022333 
.024267 
.026367 
.028500 
.031000 


.036667 

.039667 

.043333 

.0467 

.0633 

.0600 

.0667 

.0733 

.0000 

.1067 


Successive 
elongation 
per  inch. 


Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000100 
.000233 
.000367 

0. 

0. 
.000033 

0. 
.000033 
.000034 
.009900 
.000766 
.000734 
.000566 
.000934 
.000666 
.000734 
.000866 
.  000767 
.000967 
.000833 
.000967 
.000806 
.001000 
.  001934 
.  002100 
. 002133 
.002500 
.002333 
.0033;i4 
.003000 
.003666 
. 003367 
.0066 
.0067 
.0067 
.0066 
.0167 
.0167 


Permanent 
set. 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 


Kemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  101,400 

Elastic  Uroit  per  square  inch  of  orl|rinal  section do . . .    56, 000 

Elongation  per  inch  after  rupture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Reduction  in  diameter  at  point  of  rupture do . . .        .104 

Reduction  in  area  after  rupture,  per  cent  of  original  stMrtion 33.5 

Position  of  rupture 1".  2:i  from  neck 

Character  of  broken  surface line  granular;  dull  Nj>ot  at  cinMinift^n^nce 

ElongaUon  of  inch  sections ".  24*, ".  23. ".  12 


Marks,  11  E. 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3'^ 


BIFLE-BARREL   STEEU 
No.  5152. 
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Applied  loads. 

Eloneation 
per  inch. 

Sncceesive 
elonsntioii 
per  mob. 

Permanent 
set. 

Succeaslve 

permanent 

set. 

Remarks. 

Total. 

Peraqaare 

250 
1,250 
2,600 
5,O0C 
7,500 
10,000 
11,250 
12,500 
13,750 
15.000 
16.000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19.000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25.000 
25,500 
26,000 
26.500 
as,  810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
64,000 
65,000 
66.000 
67,000 
68,000 
09,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
307,240 

Ineh. 
0. 

.000100 

.000300 

.000667 

.001000 

.001333 

.001500 

.001667 

.001833 

.002000 

.002167 

.010000 

.010667 

.011667 

.012333 

.013000 

.013833 

.015667 

.017000 

.018667 

.020333 

.022333 

.024667 

.026333 

.028333 

.031000 

.034000 

.036333 

.040333 

.044000 

.048000 

.053333 

.0600 

.0667 

.0800 

.1200 

Inch. 
0. 

.000100 
.000200 
.000367 

.000333 
.000167 
.000167 
.000166 
.000167 
.000167 
.007833 
.000667 
.001000 
.000666 
.000667 
.000833 

.ooi8:u 

.  001333 

.001667 

.001666 

.002000 

.002334 

.001666 

.002000 

.002667 

.003000 

.002333 

.004000 

.003867 

.004000 

.005333 

.006667 

.0067 

.0133 

.0400 

Inch, 
0. 
0. 

Jneh. 
0. 

• 
IniUal  load. 

EUstic  limit. 

0. 

0. 

0. 

TonHile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  107,240 

ElaBtic  limit  per  so uare  inch  of  original  section do . . .    64, 000 

Elongation  per  incn  after  rupture inch . .    .  21000 

Skmgation  per  inch  under  strain  at  elastic  limit ^ do...  .002167 

Reduction  in  diameter  at  point  of  rupture do . . .        .154 

Reduction  in  area  after  rupture^  per  cent  of  original  section 47. 2 

Poaitionof  rupture 1".  7  from  neck 

Character  of  broken  surface , silky 

Bloogation  of  inch  sections ".13,  ".37*,  ".18 

Chemical  compo&Uion, 

Per  cent. 

Total  carbon 0.416 

Graphitic  carbon , 0.015 

Combined  carbon 0.401 

ICanganeee 1.350 

SOicon 0.080 

Sulphur 0.100 

Phoaphoms 0.024 

Copper : 0.000 
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BIFLE-BARKEL   STEEL. 


No.  5153. 
Marks,  12  E. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Eloogatioii 
per  Inch. 

SoocesMiTe 
elongation 
per  inch. 

Fennanent 
set. 

Saocessive 

permanent 

set. 

Remarka. 

Total. 

Per  Rqnare 
inch. 

Pounda. 
250 
1,250 
•2,500 
5.000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
15,250 
15,500 
15,760 
16.000 
16,260 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18.500 
19,000 
19, 500 
20,000 

ao,5oo 

21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25.000 
25,500 
26,000 
26.500 
27,000 
27,320 

P<miuU. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
60.000 
55.000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70.000 
72,  COO 
74.000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
OS.OOO 
100,000 
102,000 
104,000 
106.000 
108,000 
109, 280 

Inch, 
0. 

.000100 
.000300 
.000633 
.000967 
.001333 
.001500 
.001667 
.001833 
.002000 
.002033 
.002067 
.002100 
.002167 
.002233 
.010333 
.010667 
.011167 
.011933 
.012833 
.014167 
.  015667 
.017333 
.019000 
.020667 
.022333 
.024333 
.026333 
.028333 
.  031000 
.033667 

.039667 

.043000 

.047000 

.0533 

.0633 

.0700 

.0867 

.1167 

Inch. 

0. 
.000100 
.000200 
.000333 

.oo()3:m 

.000366 
.000107 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 
.000067 
.000060 
.008100 
.000334 
.000500 
.000766 
.000900 
.  001334 
.0UI500 
.001666 
.001667 
.001667 
.001606 
.0020U0 
.002000 
.002000 
.002667 
.002667 
.002666 
.003334 

.004000 

.0063 

.0100 

.0067 

.0167 

.0300 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Eloatio  limit. 

Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  ])er  square  inch  of  original  section pounds. .  100, 280 

Elastic  limit  jmt  souare  inch  of  original  section do...    65,000 

Elongation  \)er  inch  after  rupture inch. .      .  1800 

Elongation  }>er  inch  under  strain  at  elastic  limit do. . .  .  002233 

Reduction  in  diameter  at  point  of  rupture do. . .       .124 

KtMluctionin  area  after  rupture,  per  cent  of  original  section 89.2 

PoMitiou  of  rupture 1"  from  neck 

Character  of  broken  surface ailkj 

Elongation  of  inch  sections ".26*.  ".17,  ".11 


RIFLE-BARBEL   STEEU 
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1^0.  5156. 
Marks,  A.  I.-X. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elonsation 
per  moh. 

elonfcatioD 
per  inch. 

Permanent 
set 

Sncoessive 

permanent 

set. 

Remarks. 

ToUl. 

Per  square 

PotmdM. 

250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15.000 
16»2S0 
17,500 
17.750 
18.000 
18,250 
18.500 
18,750 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
25,500 
28,000 
26,500 
26,540 

Pounds, 
1,000 
5,000 
10.000 
20,000 
30.000 
40.000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
71,000 
72,000 
73.000 
74,000 
75,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98.000 
100,000 
102,000 
104.000 
106,000 
106.160 

Inch, 
0. 

.000100 
.000300 
.000667 
.001000 
.001333 
.001467 
.001700 
.001867 
.002033 
.002233 
.002400 
.015000 
.016167 
.016733 
.018000 
.018833 
.019933 
.021667 
.024000 
.026333 
.020333 
.031667 
.034333 
.037667 
.0400 
.0433 
.0467 
.0633 
.OTdS 
.0733 
.0900 
.1300 
.1600 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000333 
.000134 
.000233 
.000167 
.000166 
.000200 
.000167 
.012600 
.001167 
.000566 
.001267 
.000833 
.OOllOO 
.001734 
.002333 
.002333 
.003000 
.002334 
.002666 
.003334 
.002333 
.0033 
.0034 
.0066 
.0100 
.0100 
.0367 
.0400 
.0300 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit 

Tensile  strength. 

0. 

.000033 

.000033 

.000033 

0. 

.000033 

0. 






1 

General  summary, 

Tenaile  strength  per  sqnare  inch  of  original  section ponnds..    106,160 

Elaatic  limit  per  sniiare  inch  of  original  section do. . .      70. 000 

Klongation  per  inch  after  ruptore inch. .        .2133 

Xlongation  per  inch  nuder  strain  at  elastic  limit do...    .002400 

Bedaction  in  diameter  at  poin t  of  rnptare do . . .         .  144 

Badoction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture at  middle  of  stem 

CHiaracter  of  broken  surface fine  silky 

Xlongation  of  inch  sections ".14,  ".36,  ".14 
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EIFLE-BARREL   STEEL. 


No.  5167. 


Marks,  A.  T.  35. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppHod  loads. 

Elon  cation 
per  inch. 

Snccessive 
elonj^ation 
por inch. 

Permanent 
Bet. 

Sacceuive 

permanent 

set. 

Bemarka. 

Total. 

Per  Bonare 
inch. 

Paundt. 
250 
1,250 
2.500 
6,000 
7,500 
10.000 
11,250 
12,500 
13,750 
15,000 
15.250 
15,500 
15,750 
16.000 
16,250 
16,500 
16,750 
17,000 
17,500 
18.000 
18.500 
19,000 
19. 500 
20,000 
20,500 
21.000 
21,500 
22.000 
22,500 
23.000 
23.500 
24.000 
24,090 

Poundt. 
1,000 
5,000 
10,000 
20, 000 
30. 000 
40,000 
45,000 
50.000 
55.000 
60,000 
61,000 
62,000 
63,  boo 
64,000 
65,000 
66,000 
67,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
90.000 
92,000 
94,000 
96.000 
96,860 

Tneh, 
0. 

.000100 
.000300 
.000667 
.001000 
. 001367 
.001567 
.001733 
.  001933 
.002100 
.002167 
.013400 
.014667 
.015667 
.016400 
.  017:»33 
. 018333 
.019667 
,022000 
. 024067 
.026667 
.029000 
.  032000 
.03.'i333 
.039000 
".043000 
.0467 
.0567 
.0633 
.0700 
.0833 
.1133 
.1400 

Inch. 
0. 

.000100 
.  000200 
.000367 
.000333 
.000367 
.000200 
.000166 
.  000200 
.  000167 
.000067 
.011233 
.001267 
.001000 
.000733 
.000933 
.001000 
.001334 
,  002333 
.002067 
.002600 
.002333 
.003000 
. 003333 
.003067 
.004000 
.0037 
.0100 
.0066 
.0067 
.0133 
.0300 
.0267 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaHticlimlk 

Tensile  strength. 

0. 

0. 

0. 



General  summary. 

Tensile  strength  per  sqnaro  inch  or  original  section ponnds..    96,300 

Elastic  limit  per  sq uar©  inch  of  original  section do, . .    61, 000 

Elongation  per  inch  after  ruptnre inch . .      .  2467 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  002167 

Kednction  in  diameter  at  point  of  ruptnre do. . .        .  204 

Beduction  in  area  after  rapture,  per  cent  of  original  section 69. 3 

Position  of  mptnre at  middle  of  stem 

Charact<^r  of  uroken  surface ^ fine  silky 

Elongation  of  inch  sections ".15,  ".46*,  ".14 


BIFLE-BARREL   STEEL. 
No.  5171. 

Nickel.  Stee.l. 
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Marks,  24—1. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

Sncccssivc 
elongation 
I>er  inch. 

Permanent 
fiet. 

Succeflsivo 

Kemarki. 

Total. 

Per  square 
inch. 

permanent 
net. 

Pound*. 

250 

1.250 

2,500 

5,000 

7,5(J0 

8,750 

10,000 

11,250 

12,500 

13,750 

15,000 

16,250 

17.500 

18,750 

20.000 

21,230 

22.500 

23,750 

25,000 

26.250 

25,500 

25.750 
26.000 
26,250 
26,500 
26,750 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50.000 
55,000 
60.000 
65,000 
70,000 
75,000 
80,000 
85.000 
90,000 
95.000 
100,000 
105,000 

102.000 

103,000 
104,000 
105,000 
106.000 
107,000 
108,000 
110,000 
112,000 
114,000 
116,000 
U8,000 

Inch, 
0. 

.000100 
.000300 
.000633 
.000987 
.001167 
.  001333 
.001500 
.001667 
.001833 
.002000 
.002200 
.002333 
.0025:» 
.002700 
.002900 
.003007 
.003W7 
.003433 
.003633 
C   .007333 
}    .011333 
.013833 
.022000 
.025333 
.026667 
.029667 
.031667 
.038000 
.044333 
.0567 
.0667 
.1067 

Inch. 
0. 
.000100 
.  000200 
. 000333 
.000334 
.000200 
.000166 
.000167 
.000167 
.000166 
.000167 
.000200 
.000133 
.000200 
.000167 
. 000200 
.000167 
.000200 
.000166 
.000200 
.003700 
.004000 
.002.-K)0 
.008107 
.003333 
. 001334 
.003000 
.002000 
.006333 
.006333 
.  012367 
.0100 
.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit;  load  fell. 
Tensile  strength. 

0. 

0. 

0. 

0. 







1 

General  summary. 

Tensile  atrength  per  square  inch  of  original  nection pounds..  118.000 

KlasUc  limit  per  sanare  inch  of  originsl  sect  ion do...  105.000 

Elongation  i>eT  inch  after  rnptnre inch..      .  2033 

Slongation  per  inch  nnder  strain  at  elastic  limit do...  .003633 

Kednctionin  diameter  at  point  of  rnptnre do.. .        .224 

Kednctionin  area  after  rupture,  per  cent  of  original  section 63.7 

Position  of  rnptnre 1".3  from  neck 

Cfaaracterof  broken  surface fine  silky,  with  deeprndial  serrations 

Slongation  of  inch  sections ".30*,  ".22*.  ".09 

Chemical  composition. 

Per  cent. 

Total  carbon 0.338 

Graphitic  carbon 0.015 

Combined  carbon 0.323 

Manganese 0.422 

Silicon 0.103 

Sulphur 0.040 

Phosphoms 0.028 

Copper 0.000 
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BIFLE-BABEEL   STEEL. 
No.  6172. 


KiOEEL  Steel. 
Marks,  24-2. 
Diameter,  ".664. 
BeGtional  area,  .26  square  inch. 
Gauged  length,  3". 


AppUed  loAdB. 

per  mob. 

SoocewiTe 
elonmtion 
per  inch. 

Permanent 
set 

SucoeasiTe 

permanent 

aet. 

Itemarka. 

Total. 

Per  M  owe 
Inch. 

Poundt. 

250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
16,250 
17,500 
18.750 
20.000 
21,250 
22,500 
23,750 
25,000 
26,250 

25,000 

25,250 
25.500 
25,750 
26,000 
26,250 
26,500 
26,750 
27,000 
27,600 
28,000 
28,500 
28,920 

PoundM. 
1,000 
5,000 
10,000 
20.000 
30.000 
40,000 
60,000 
60,000 
66,000 
70.000 
76,000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 

100,000 

101,000 
102,000 
103,000 
104,000 
105,000 
106,000 
107,000 
108,000 
110,000 
112,000 
114,000 
115,680 

Ineh. 
0. 

.000067 
.000300 
.000033 
.000067 
.001333 
.001667 
.002000 
.002200 
.002367 
.002567 
.002733 
.002900 
.003067 
.003267 
.003433 

(   .0U01A7 
)    .012733 
.022000 
.023333 
.025333 
.026833 
.029333 
.032500 
.035000 
.038333 
.045667 
.054333 
.0667 
.1000 

Ineh. 
0. 
.000067 
.000233 
.000:)33 
.000334 
.000366 
.000334 
.000333 
.000200 
.000167 

.000166 
.000107 
.000167 
.  000200 
.0001G6 
.000200 
.002.'»34 
.006566 
.009267 
.001333 
.002000 
.001500 
.002500 
.003167 
.002500 
.  003333 
.007334 
.008666 
.012367 
.0333 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit;  load  fell. 
Tensile  atrength. 

0. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonda..  115,680 

Elaatic limit  per  Honare  inch  of  original  section do...  105,000 

Elongation  |>er  inch  after  mptnre inch . .      .  2000 

Elongation  (ler  inch  under  strain  at  elastic  limit do...  .003633 

BedncUon  in  diameter  at  poiutof  mpture do...        .214 

Reduction  in  area  after  rnpture,  per  cent  of  original  section 61. 6 

Position  of  rupture r'.2  from  neck 

Character  of  broken  snrfsce fine  silky,  with  deep  radial  serrationa 

Elongation  of  inch  sections ".  09, ".  26*, ".  23* 


RIFLE-BARREL   STEEU 
No.  6173. 

Wood  Aknealbd. 
Marks,  S.  12-1. 
Diameter,  ".505. 
Sectional  area,  20  square  inch. 
Gauged  length,  1". 
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ElongatloD 
permcb. 

Snoceasive 
elonnition 
periDoh. 

Permanent 
set 

Sncresaive 

permanent 

set 

KemarkB. 

Total. 

PerMoare 

Pounds, 

200 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20.000 
20.800 
21,000 
21,200 
21.400 
21,000 
21,800 
22.000 
22,400 
22,800 
24,000 
25.000 
26,000 
27.000 
37,150 

Pounds. 

1,000 

30,000 

40,000 

60,000 

60,000 

70,000 

80, 0(10 

90,000 

100,000 

104,000 

105,000 

106,000 

107,000 

108,000 

109,000 

110.000 

112,000 

114,000 

120,000 

125,000 

130.000 

135,000 

135,750 

Iwh, 

0. 

.0009 
.0012 
.0016 
.0019 
.0023 
.0027 
.0030 
.0034 
.0039 
.0045 
.0048 
.0051 
.0060 
.0070 
.0096 
.0106 
.0130 
.02 
.03 
.04 
.07 
.09 

Ineh. 

0. 

.0009 
.0003 
.0004 
.0003 
.0004 
.0004 
.0003 
.0004 
.0005 
.0006 
.0003 
.0003 
.0009 
.0010 
.0026 
.0010 
.0024 
.007 
.01 
.01 
.03 
.02 

Inch. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

0. 

0. 
0. 
0. 



Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare inch  of  original  section poandr..  135,750 

Elastic  limit  per  sqnare  inch  of  original  section do...  104,000 

Elongation  per  inch  after  mptnre inch . .         .23 

Elongation  perinch  under  strain  at  elastic  limit do...      .0039 

Beduction  in  diameter  st  point  of  rupture do . . .       .125 

Bednotio«  in  area  after  mptnre,  percent  of  original  section 43.3 

Character  of  broken  surface line  silky,  with  flue  radial  serrations 

Chemical  composition. 

Per  cent. 

Total  carbon 0.418 

Graphitic  carbon O.OIS 

Combined  carbon 0.400 

Manganese 0.748 

Silicon 0.296 

Solphnr 0.060 

Phosphorus 0.018 

Copper 0.000 
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RIFLE-BARREL   STEEL. 
No.  5174. 


Wood  Annealed. 
Marks,  S  12-4. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  1". 


AppUed  loads. 

Elongation 
perinoh. 

Sncoessire 
eloDeation 
perlncb. 

Permanent 
set 

Successive 

permanent 

set 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
21,000 
21,200 
21.400 
21,600 
21,800 
22,000 
22,200 
22,400 
22,800 
23,200 
23,600 
24,000 
25,000 
28,000 
27,000 
27,170 

Pounds. 
1,000 
10,000 
20,000 
80.000 
40,000 
50,000 
60.000 
70,000 
80,000 
90.000 
100,000 
105,000 
106,000 
107,000 
108,000 
109,000 
110,000' 
111,000 
112,000 
114,000 
116,000 
118,000 
120,000 
125,000 
130,000 
135,000 
135,850 

Inek. 

0. 

.0003 
.0007 
.0010 
.0014 
.0017 
.0020 
.0024 
.0027 
.0030 
.0034 
.0037 
.0038 
.0039 
.0054 
.0072 
.0078 
.0092 
.0112 
.0154 
.0185 
.0220 
.0268 
.03 
.05 
.07 
.11 

IneK 

0. 

.0003 
.0004 
.0003 
.0004 
.0003 
.0003 
.00(»4 
.0003 
.0003 
.0004 
.0003 
.0001 
.0001 
.0015 
.0018 
.0000 
.0014 
.0020 
.0042 

.oo:a 

.0(»35 

.0048 

.0032 

.02 

.02 

.04 

0."*  " 

Ineh. 
0. 

Initial  load. 
Elastic  limit 
Tensile  strength. 

0. 

0. 
0. 







General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  1.35.850 

Elastic  limit  per  sauare  inch  of  original  section do...  107,000 

Elongation  per  inch  after  rupture iD«h . .  .28 

Elongation  per  inch  under  strnin  at  elastic  limit. do. . .      . 0039 

Be<iuQtioa  in  diameter  at  point  of  rupture do...        .135 

Keduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Character  of  broken  surface fine  silky,  with  fine  radial  serrations 


BIFLE-BARREL   STEEL. 

No.  5192. 
Marks,  26  No.  1. 
Diameter,  '^664. 
Sectioiial  area,  .25  square  inch. 
Gtanged  length,  3''. 
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AppUed  loads. 

per  Inch. 

SooMMiTe 
eloDgation 
perlnoh. 

PemuiiMnt 

set. 

SocceHsive 

permanent 

set. 

Bemarks. 

ToUL 

PerMQAre 
ineh. 

250 

1.250 

2,500 

5,000 

7.500 

10,000 

U,250 

12,500 

13,750 

15,000 

15,500 

16,000 

16,250 
16,500 
16,750 
17,000 
17,250 
17.500 
IS,  000 
18.500 
19.000 
19,500 
20,000 
21,000 
22.000 
23,000 
24.000 
25.000 
26,000 
27,000 
27.710 

Pounds, 
1,000 
5,000 
10.000 
20.000 
30,000 
40.000 
45.000 
50.000 
66.000 
60,000 
62,000 

64.000 

65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
84,000 
88,000 
02.000 
06,000 
100,000 
104,000 
108,000 
110.840 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001533 
.001733 
.001900 
.002100 
.002167 
C  .002267 
.010333 
.010667 
.010033 
.011338 
.0120U0 
.012767 
.018700 
.015333 
.017000 
.018700 
.020400 
.022400 
.026667 
.031333 
.087000 
.0430 
.0630 
.0630 
.0000 
.1888 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000367 
.000106 
.000200 
.000167 
.000100 
.000067 
.000100 
.008066 
.000334 
.000266 
.000400 
.000667 
.000767 
.000033 
.001633 
.001667 
.0017U0 
.001700 
.002000 
.004267 
.004666 
.005667 
.0060 
.0100 
.0100 
.0270 
.0433 

Inch. 

0. 
0. 

Inch, 
0. 

Initislload. 
Elastio  Umit. 

Tensile  strengtli. 

0. 
0. 

0. 
.000033 
.000033 

'"".  066033" 
0. 

General  eummary. 

Tensile  strength  per  square  Inch  of  original  section poanda..  110,840 

Slastie  limit  per  squsre  inob  of  original  section do...    64,000 

Bongatioii  per  incn after  mpture inch..      .1733 

ElongatioD  per  inch  under  strain  at  elastio  Umit do...  .002267 

Scdoction  in  diameter  at  point  of  riiptnre do...        .084 

Seduction  in  area  after  rapture,  per  cent  of  original  section 27.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface tine  granular,  radiating  from  asilkyoenter 

—  ■    I  of  inob  sections ".  13. ".  26*. ".  13 
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BIFLE-BARREL   STEEL. 
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No.  4953. 
Marks,  Bio. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loiidB. 

Elon^Ation 
per  inch. 

Suocessive 
elongation 
per  inch. 

PeimAnent 
set. 

Snccesaire 
set. 

Remarks. 

TotiJ. 

Per  square 
inch. 

J>inmds. 

250 

1,250 

2,500 

5,000 

7,500 

7,750 

8,000 

8,250 

8,500 

8.750 

9,000 

9,250 

9,500 

9.750 

10,000 

10,250 

10,500 

10,750 

11,000 

1U2S0 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13.500 

14,000 

14,620 

Poundg. 
1,000 
5,000 
10,000 
20.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87.000 
38,000 
38,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
52,000 
54,000 
56,000 
68,480 

Inch, 
0. 
.000067 
.000300 
.000633 
.001000 
.012:W3 
.015000 
.016167 
.018500 
.020:{33 
.023000 
.025000 
.027667 
.030000 
.033000 
.035667 

.041667 

.046333 

.040333 

.054333 

.058333 

.064667 

.068667 

.0767 

.0967 

.1300 

.1600 

.2100 

Inch. 
0. 

.000067 
.0002:W 
.000333 
.000367 
.011333 
.002667 
.001167 
.002333 
.001833 
.002667 
.002000 
.002667 
.002333 
.003000 
.002667 
.003666 
.002334 
.004666 
.003000 
.005000 
.004000 
.006334 
.004000 
.008038 
.0200 
.0233 
.0400 
.0500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. , 

Tensile  strengtli. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section ^ pounds..    68,480 

Xlastic  Itmi t  i»6r  so  uare  inch  of  originu  section do . . .    30, 000 

Elongation  per  i non  after  rupture inch..      . 3367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Seduction  in  diameter  at  point  of  rupture do. . .        .  214 

Kednction  in  area  after  rupture,  per  cent  of  original  section 61.6 

Position  of  rupture 1".  4  from  neck 

Character  of  broken  surface silky 

Skmgation  of  inch  sections ".  22. ".  60*, ". » 

Chemical  composition. 

Percent. 

Total  earbon 0.144 

Oiaphitio  carbon 0.028 

Combined  carbon .' 0.116 

Manganese 0.665 

Sflicon 0.019 

Sulphur 0.126 

Phosphorus , 0.068 

Copper 0.022 
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STEEL   FOB   RECEIVERS   OF   RIFLES. 


No.  4957. 

Marks,  11  B. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

perlnob. 

eloneation 
permch. 

PermsnoDt 
set. 

Saccessive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
Inch. 

PoundM. 

250 

1,250 

2,500 

6,000 

7,500 

7.750 

8,000 

8,250 

8,500 

8,750 

9.000 

9,250 

9,500 

9,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,600 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89.000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50.000 
52,000 
64,000 
56,000 
58,000 

0. 

.000067 
.000300 
.000633 
.000967 
.001000 
.001033 
.001067 
.001133 
.001200 
.001267 
.901300 
.001333 
.001367 
.022167 
.023600 
.024667 
.027:«3 
.030000 
.032000 
.034667 
.037667 
.041333 
.044333 
.0500 
.0600 
.0700 
.0867 

.im 

.1333 
.2000 

Inch. 
0. 

.000067 

.000233 

.000333 

.000334 

.000033 

.000033 

.000034 

.000066 

.000067 

.000067 

.000033 

.000033 

.000034 

.020800 

.001433 

.001067 

.002660 

.002667 

.002000 

.002667 

.003000 

.003666 

.003000 

.005667 

.0100 

.0100 

.0167 

.0166 

.0300 

.0667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

KU8UoUmit;kMidffl&. 

J 

1 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  orieinsl  section pounds..    58,000 

SlasUclimit  per  squaroinchof  originiu  section do...    39,000 

Elongation  per  inob  after  rupture inch..      .3167 

Blongation  per  iooh  under  strain  at  elastic  limit do...  .001367 

Keduction  in  diameter  at  point  of  rupture do. . .       .  194 

Reduction  iu  area  after  rupture,  per  cent  of  original  section 57.0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  Hilky 

Blongation  of  inch  sections ".22,  ".51*,  ".22 

Chemical  composition. 

Per  cent. 

Total  carbon 0.174 

Graphitic  carbon : 0.030 

Combined  carbon 0.154 

Manganese 0.672 

Silicon 0.047 

Sulphur 0.096 

Phosphorus 0.050 

Copper 0.040 


8TEEL   FOR   RECEIVERS   OF   RIFLES. 
No.  4970. 
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Marks,  14  K 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Sncceasive 
eloDg^ation 
per  ioch. 

set. 

Successive 

permanent 

set. 

Remarks. 

ToUO. 

PeraoiiBre 

Aionnuou 
per  mob. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 

11,000 
11,260 
11.500 
U,750 
12,000 
12,250 
12,500 
13,000 
13.500 
14,000 
14.500 
15,000 
15,500 
16,000 
lfi,500 
17,000 
17,500 
18.000 
18,500 
19.  COO 
19,500 
19,720 

Pounds. 
1.000 
5,000 
10.000 
20,000 
30.600 
40,000 

44,000} 

45,000 
46,000 
47.000 
48.000 
49,000 
50.000 
52.000 
54,000 
'   56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
78,880 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001500 
.014267 
.014600 
.015000 
.016000 
.017000 
.017833 
.010333 
.022000 
.025000 
.028(KX) 
.031333 
.034667 
.038667 
.042667 
.048333 
.054667 
.061667 
.071000 
.0867 
.1033 
.1367 
.1800 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 

.000133 
.012767 
.000333 
.000400 
.001000 
.001000 

.ouo8:« 

.001500 
.002667 
.003000 
.003000 
.003333 

.004000 

.004000 

.005666 

.006334 

.007000 

.000333 

.0157 

.0166 

.0334 

.0433 

Inch. 

S: 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

1 

::::::::::::|:::::;:::::: 

' 

1 

1 

1 

': i 

General  summary, 

TenaUe  strength  per  square  inch  of  original  section pounds..    78,880 

ELutio  limit  per  so  aare  inch  of  original  section do . . .    44. 000 

MoDgatioB  per  incn  after  mpture inch . .      .  2400 

SloDgation  per  inch  under  j»train  at  elastic  limit do...  .001500 

Bednctton  in  diameter  at  point  of  rupture do. . .       .114 

Reduction  in  area  after  rapture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface sillcy 

Eloogation  of  inch  sections ".  16,  ".  39*. ".  17 

H.  Ex.  92 14 
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STEEL   FOR   RECEIVEK8   OF   R1FLE& 


No.  4971. 

Marks,  15  R. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUedloads. 

Elonsation 
perinoh. 

Snccessive 
elonf^ation 
per  inch. 

Permanent 
aet. 

Sncoesaive 

permanent 

aet. 

Remarks. 

Total 

Per  square 
incn. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
10,750 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 

14,000 

14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,600 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,600 
24,950 

Pounds. 
1,000  ' 
6,000 
10.000 
20,000 
30,000 
40,000 
43,000 
50,000 
61,000 
52,000 
53,000 
54,000 
56,000 

66,000J 

67,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92.000 
04,000 
96,000 
08,000 
99,800 

Inch. 
0. 
.000133 
.000333 
.000667 
.001033 
.001367 
.001500 
. 001733 
.001800 
.001867 
.001933 
.001967 
.002000' 
.002033 
.010667 
.  011333 
.011833 
.012667 
.013333 
.015000 
.017000 
.018667 
.020000 
.  022167 
.024000 
.023833 
.  028333 
.030667 
.033333 
.036000 
.039000 
.042667 
.047000 
.061667 
.057667 
.0667 
.0767 
.0967 
.1367 

Inch. 
0. 

.000133 
.  000200 
.000334 
.000366 
.000334 
.000133 
.000233 
.000067 
.000067 
.000066 
.000034 
.000033 
.  000033 
.008634 
.000666 
.000500 
.000834 
.000606 
.  001667 
.002000 
.001667 
.001333 
.002167 
.001833 
.001833 
.002500 
.  002334 
.002666 
.002667 
.003000 
.003667 
.004333 
.004667 
.006000 
.009033 
.0100 
.0200 
.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
KlasUc  limit. 

Tensile  atrungtb. 

0. 

6. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    99, 800 

Elastic  limit  per  square  inch  of  originalsectjon do...    66,00C 

Elongation  per  incii  after  rupture inch . .      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002033 

Reduction  in  diameter  at  point  of  rupture do . . .        .104 

Reduction  in  area  after  rupture,  percent  of  original  section 33.5 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections ".  23*,  ".  20,  ".  11 


STEEL   FOR   RECEIVERS   OF   RIFLES. 
No.  4975. 
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Marks,  16  B. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Appbed  loads. 

Snccemive 

Pennanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total 

Permniare 
inch. 

Pomdt. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10.000 

10.250 

10,500 

10.750 

11,000 

11,250 

11,600 

11,750 

12.000 

12,250 

12.500 

12,760 

13,000 

13,250 

13,600 

13,750 

14.000 

14.250 

14,500 

14,760 

14.800 

FWindM. 
1,000 
5,000 
10,000 
20.000 
30.000 
35,000 
36.000 
37.000 
38.000 
39.000 
40,000 
41,000 
42.000 
43,000 
44.000 
46.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
52,000 
63,000 
64,000 
66,000 
56,000 
67,000 
68,000 
69,000 
69.200 

Inch. 
0. 
.000167 
.000333 
.000667 
.001000 
.001233 
.001300 
.023000 
.024667 
.026767 
.028667 
.031000 
.033967 
.035833 
.0383;)3 
.041700 
.044667 
.048033 
.052333 
.067000 
.062333 
.0667 
.0733 
1^0800 
.0900 
.1000 
.1133 
.1333 
.1600 
.2233 
.2767 

Inch. 
0. 
.000167 
.000166 
.000334 
.000333 
.000233 
.000067 
.021700 
.001067 
.002100 
.001900 
.002333 
.002967 
.001866 
.002500 

.002967 

.004266 

.003400 

.004067 

.005333 

.004367 

.0006 

.0067 

.0100 

.0100 

.0133 

.0200 

.0267 

.0633 

.0534 

Ineh. 

0. 
0. 

Ineh 
0. 

Initial  load. 
Elastic  limit. 

Ten  silo  strength. 

.000033 

.000033 



General  summary. 

TenoUe  sireiii^  per  square  inch  of  orlfinal  section ponnds..    59,200 

Blastic  limit  per  saoare  inch  of  original  section do  . .    36, 000 

nonjeation  per  incn  after  rapture inch . .      .  3200 

Elonisation  per  inch  under  strain  at  elastic  limit do...  .001300 

Bedactionin  duuneter  at  point  of  ruptnre do...        .164 

Bedoction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1".  71  from  neck 

Character  of  broken  surface line  silky 

XloqgKtioa  of  inch  seetions ".25.  ".52*,  ".19 
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STEEL   FOB   RECEIVERS   OF   RIFLES. 


No.  4986. 
Marks,  17  R. 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'^ 


Applied  loAdB. 

Elongation 
per  Inch. 

SaooesMve 
eloneatioD 
per  inch. 

Permanent 
aet. 

Snoceeaive 

permanent 

aet. 

Remarks. 

Total. 

Per  square 
ixiob. 

Pounda. 

'      250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10.250 

10.500 

10,750 

11,000 

11.250 

11,500 

11,750 

16,350 

Poundt. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
41,009 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
65,400 

Inch. 
0. 

.000067 
.  000300 

.000967 
.001100 
.00131*3 
.  001367 
.001367 
.025000 
. 026767 
.02933.1 
.031667 

Inch, 

0. 
.000067 
.000233 
.000333 
.0003:14 
.000133 
.000233 
.000034 

0. 

.023633 
.001767 
.002566 
.002334 
.002166 

Inch. 
0. 
0. 

Inch. 
0. 

luitialload. 

KlBHtic  limit 
Tensile  strenRth. 

0. 
0. 

General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section v pounds..    <Ki,400 

Elastic  limit  per  square  inch  of  original  section do...    42,0iH) 

Elongation  per  inch  sftor  rupture inch..      .3(>00 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001307 

Reductionin  diameter  at  point  of  rupture do...        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.7 

Position  of  rupture 1".  26  from  nnck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  aections ".44*,".26,".» 


STEEL   FOR   RECEIVERS   OF   RIFLES. 
No.  4994. 
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Marks,  18  E. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  Inch. 

Soooessive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

aet. 

Bemarka. 

TotAl. 

Permniare 

Founds. 
250 
1,250 
2.500 
5,000 
7,500 
10,000 
10,250 
10.500 
JO,  750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12.500 
12,750 
13.000 
13.250 
13.500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
18.060 

Po%tnd». 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56.000 
57.000 
58,000 
59,000 
60.000 
74.600 

Inch, 
0. 

.000100 
.000300 

.001000 
.001367 
.001367 
.001400 
.001433 
.001500 
.001567 
.001633 
.001667 
.019338 
.021267 
.022933 
.024500 
.026333 
.028000 
.OTOOOO 
.032600 
.034100 
.036333 

.038:m 

.041333 
.044000 

Inch. 

0. 

.000100 
.000200 
.000367 
.000333 
.000367 

0. 

,   .000033 
.000033 
.000067 
.000067 
.000066 
.000034 
.017666 
.001934 
.001666 
.001567 
.001833 
.001667 
.002000 
.002600 
.001500 
.002233 
.002000 
.003000 
.002667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elnf^tic  limit. 

Tensile  Btrenffth. 

General  summary. 

Tesailo  atrengtb  per  square  inch  of  original  section pounds . .    74. 600 

Elastic  limit  per  sqnare  inch  of  original  section do. . .    47, 000 

Elongation  per  incn  after  rupture inch . .      .  27(>0 

Elongation  per  inch  ond^fr  strain  at  elastic  limit du...  .001067 

Bednetion  in  diameter  at  ]M>iut  of  rupture do . . .        .  1 74 

Redaction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture T'.SO  from  neck 

Chancter  of  broken  surface fine  silky 

Elongation  of  inch  aectiona ".  18, ".  45*. ".  18 
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STEEL   FOE   RECEIVERS   OP   RIFLES, 


No.  4995. 
Marks,  19  R. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
porinch. 

SnoceBalve 
elongation 
per  Incb. 

Permanent 
set. 

Siiccensive 

permanent 

set. 

Remarks. 

Total. 

Persnaare 
incl). 

Pounda. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
10,250 
10,  ."iOO 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12.  500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
15,900 

Pounda. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52.000 
54,000 
56,000 
58.000 
60,000 
62,000 
63,600 

Inch. 
0. 

.000067 
.000300 
.000633 
.000067 
.001333 
.012333 
. 015667 
.OIKOOO 
.  027607 
.031433 
.032133 
.034333 
.037367 
. 043333 
.0.'iOtf67 
.0633 
.0700 
.  0833 
.  U)33 
.1300 
.2000 

Inch. 
0. 

.000007 
.000233 
.000333 
.0(MI334 
.000366 
.011000 
.003334 
.  002:«3 
.009667 
.003766 
.000700 
.  002200 

.  003o;m 

.  005966 

.007334 

.012033 

.0067 

.0133 

.0200 

.  0267 

.0700 

Inch, 
0. 
0. 

0. 

IniUalload. 
Elastic  limit. 

Tensile  strength. 

0. 

% 

- 

General  summary. 

Tensile  strength  per  square  inch  of  orisrinal  section pounds..     83,800 

Elasticliinit  per  square  inch  of  original  section do...    40,000 

Elongation  per  inch  after  rupture inch. .      .  2533 

Elongation  per  inch  under  strain  at  elastic  liuiit do. . .  .  001333 

Reduction  in  diameter  at  point  of  ruptun* do. . .        .174 

Koduction  in  area  after  rupture,  i>er  cent  of  original  section 52. 2 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sections ".  13  ".  8  ".  45* 
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No.  5017. 
Marks,  20  E. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied  loada 

Elongation 
per  inch. 

SnccessiTe 
eloniratlon 
per  inch. 

Permanent 
set 

Suocessive 

pemiaueut 

set. 

Remarks. 

Total. 

PerMinare 

iDCb. 

PimmdM. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10.500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15.000 

15,500 

15.940 

Pcundt. 
1,000 
5,000 
10.000 
20.000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48.000 
50,000 
58,000 
54.000 
56.000 
58,000 
60,000 
62,000 
63.760 

Inch, 
0. 

.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001333 
.001333 
.001367 
.005000 
.006000 
.010667 
.014333 
.020333 
.023333 
.025667 
.028667 
.033333 
.037667 
.043333 
.040333 
.056667 
.066667 
.076000 
.005667 
.124000 
.2033 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000200 

0. 
.000034 

..003633 
.001000 
.004667 
.003666 
.006000 
.003000 
•  002334 
.003000 
.004666 
.003334 
.005666 
.006000 
.007334 
.010000 
.000333 
.009667 
.028333 
.0793 

Inch, 
0. 
0. 

0. 

IniUalload. 

0. 


0. 

Elastic  limit;  loatl  fell. 

Tensile  strength. 

General  summary. 

Tensfle  stTenj^b  per  square  inch  of  original  section ponnds..    63,760 

Elaatic  limit  per  sqnare  inch  of  origins  section do...    43,000 

Blongation  per  incn  after  rupture inch..      .3000 

Elongation  per  inch  under  strain  at  elaAtic  limit do ....  001367 

Redaction  in  diameter  at  point  of  rupture do...       .154 

BedncUonin  area  after  rupture,  per  cent  of  original  section 47.2 

Poaitionof  rupture ^  at  middle  of  length 

Character  of  broken  surface fine  silky 

SloDi^tion  of  inch  sections ".  22, ".  48*. ".  20 
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No.  5018. 


Marks,  21  K. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonsatlon 
permch. 

Sacoesftire 
elongation 
per  Inch. 

Permanent 
set. 

SucoensiTe 

permanent 

■et. 

Bemarka. 

Total. 

Per  Bqaare 
inch. 

PoundB. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10, 250 

10,500 

10,750 

11,000 

11,250 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,500 

13,000 

13,500 

14,000 

14.500 

15,000 

15, 500 

16.000 

16,500 

17,000 

17,260 

Pound: 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
41.000 
42, 000 
43,000 
44,000 
45,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
69,040 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001333 
.001367 
.001400 
.001433 
.  001467 
.  001533 
.004267 
.007000 
.012333 
.018333 
. 022000 
.  024333 
.  028.J33 
. 033333 
. 038333 
.  044333 
.051333 
.060000 
.069333 
.0800 
.1033 
.1333 
.1767 

Inch. 
0. 
.000067 
.0002:^ 
.000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.000033 
.000034 
.000066 
.0027.34 
.  002733 
. 005333 
.006000 
.003667 
.002333 
.  004000 
. 005000 
.005000 
.006000 
.  007000 
.008667 
.  009333 
.  010677 
.0233 
.0300 
.0434 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Klastic limit;  load  feU. 

Tensile  strength. 

0. 

0. 

General  summary. 


09.040 
45,000 


Tensile  strength  per  sqnare  inch  of  original  section pounds . . 

Elasticlirait  per  sonare  inch  of  original  section do... 

Elongation  per  inch  alter  rupture inch.. 

Elongation  per  inch  under  Htrnin  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do. . . 

RcMluction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture 1".  08  from  neok 

Character  of  broken  surface fine  silky;  contained  an  irregular  shaped  hole  ".02  diameter,  near 

tho  center  of  the  specimen. 
Elongation  of  inch  sections ".  31*, ".  21, «.  18 


001533 
.134 
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No.  6162. 
Marks,  22  £. 
Diameter,  ''.564. 
Sectioiial  area,  .25  square  inch. 
Ganged  length,  3''. 


AppUed  loads. 

per  Inch. 

SnoeesalTe 
perlnch. 

Permaoent 
set. 

Sncessive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 

PoMMlf. 

250 
1.250 
2.500 
5,000 
7.500 
8.750 
10.000 
10.250 
10.500 
10,750 
11.000 
11.250 
11,500 
11,750 
12.000 
12.250 
12.500 
13,000 
13,500 
14,000 
14,500 
15,000 
15.500 
16.000 
16,500 
17,000 
17.500 
18,000 
18,500 
18.560 

PountU. 
1,000 
5.000 
10.000 
20,000 
30,000 
35,000 
40,0011 
41.000 
42.000 
43.000 
44.000 
45.000 
46.000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56.000 
58.000 
60,000  ■ 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
74.240 

Ineh. 
0. 

.000167 
.000300 
.000633 
.001000 
.001167 
.001333 
.001367 
.001433 
.001467 
.006833 
.019533 
.019933 
.020667 
.022000 
.023200 
.024967 
.027967 
.031667 
.035533 
.039867 
.045000 
.0533 
.0567 
.0633 
.0767 
.0000 
.1100 
.1538 
.1733 

Ineh. 
0. 

.000167 
.000133 
.000333 
.000367 
.000167 
.000166 
.000034 
.000066 
.000034 
.005366 
.012700 
.000400 
.000734 
.001333 
.  001200 
.001767 
.009000 
.003700 
.003866 
.004334 
.0051^3 
.0083 
.0034 
.0066 
.0134 
.0133 
.0200 
.0433 
.0200 

Ineh. 

0. 
0. 

Ineh. 
0. 

Initial  load. 

0. 

* 

Elastic  limit. 

Tensile  strength. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    74.240 

Elastic  limit  per  square  inch  of  original  section do. . .    43, 000 

£]f»ngation  per  inch  after  mp tnre inch . .      .  2467 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001467 

Seduction  in  diameter  at  point  of  rupture do. . .        .144 

Beduetioii  in  area  after  rupture,  per  cent  of  original  section 44.6 

Poaitionof  rupture ".75  from  neck 

Character  of  broken  surface fine  silky 

Etongatlon  of  inchsecUons ". 42*.  ".  18,  ". U 
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No.  5200, 
Marks,  24  B. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  inch. 

Snccesiiive 
elongation 
Iter  inch. 

set. 

Sacceasire 
set. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Poundt. 
250 
1,250 
2,500 
6,000 
7,500 
8,750 
10,000 
11,250 

11,500 

11.750 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18.500 
19,000 
19,090 

Poundt. 
1.000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
45,000 

46,000 

47,000 
48.000 
50,000 
62,000 
54,000 
56,000 
58.000 
60.000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
76,360 

Inch. 

0. 

.000133 
.000333 
.000067 
.001000 
.001133 
.001333 
.  001467 
C   .001533 
)    .016667 
.  016600 
.018667 
.020333 
.023000 
.026000 
.030000 
.033C67 
.038000 
.04»J67 
.048000 
.0567 
.0633 
,0700 

.om 

.1033 
.1467 
.1800 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000133 
.000200 
.000134 
.000066 
.014134 
.000033 
.002067 
.001666 
.002667 
.003000 
.004000 
.003667 
.004333 
.004667 
.005333 
.0087 
.0066 
.0067 
.0133 
.0200 
.0434 
.0333 

Ineh. 
0. 
0. 

Inch. 
0. 

IniMal  load. 
Elasticlimit. 

Tensile  strength. 

0. 

.000033 

.000033 

• 

General  aitmmary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    70.360 

Elastic  limit  per  square  inch  of  originaTsection do. . .    46, 000 

Elongation  per  inch  after  ruptnre inch . .      .  2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001533 

Beduction  in  diameter  at  point  of  rupture do. . .        .  164 

Reduction  in  area  after  mptare,  per  cent  of  origiual  sectiun 49.7 

Position  of  mptore ".10  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".  43*, ".  24, ".  17 
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No.  6201. 
Marks,  24  B. 
Diameter,  ''.664. 
Sectional  area,  ^  square  inch. 
Ganged  length,  Z". 


Elonntion 
perineli. 

Saecessive 

PermaDeni 
set. 

Snooesftive 
sel. 

Bcmarks. 

TotaL 

PersquAre 
inch. 

250 
1,250 
2,500 
S,000 

7,500 
8,750 
10,000 
11,250 
11,500 
11,750 
12,000 
13.250 
12.500 
12,750 
13.000 
13,500 
14,000 
14,500 
15.000 
IS.  500 
16.000 
16,500 
17.000 
17,500 
18,  COO 
18.500 
19,000 
19.490 

POMUft. 

1,000 
5.000 
10.000 
20.000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
52.000 
54,000 
56,000 
58.000 
60.000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74.000 
76,000 
77,960 

Ineh. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001500 
.001567 
.001633 
.001067 
.016667 
.017333 
.018167 
.019400 
.022667 
.020000 
.029000 
.033000 
.03'i'333 
.041667 
.047000 
.053667 
.0633 
.0700 
.0833 
.1000 
.1500 

Inek, 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000167 
.000067 
.000066 
.000034 
.015000 
.000666 
.000834 
.001233 
.003267 

.003000 
0040UO 
.004333 
.004334 
.006333 
.006667 
.009633 
.0067 
.0133 
.0167 
.0500 

Inch, 
0. 
0. 

Inek. 
0. 

loitUllood. 
Elofltio  limit 

Tonaile  strength. 

0. 

0. 





General  mmmarff, 

Tensfle  strengih  per  square  iorh  of  original  sectien poands..     77,960 

Klsstie  limit  per  sanare  inch  of  originslAection do...      48.000 

XloDgatlon  per  incn  after  raptnre iiioh..       .2300 

Skmication  per  inch  under  strain  at  elssticliniit do...    .001067 

Beduction  in  diameter  at  point  of  niptnre do. . .         .174 

Kedoetion  in  arsa  after  rapture,  per  cent  of  original  section 52.2 

Position  of  mptore 1"  from  neck 

Cbarscter  of  broken  surface fine  silk; 

JBlongation  of  inch  sections ".  38*,  ".  21,  ".  10 
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STEEL  CASTING  FOR  IS-IIfCH  CARRIAGE 
TRUCK  WHEEL  PLATE. 


No.  5187. 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Ganged  length,  S'\ 


AppUed  loads. 

Elonj^ation 
per  uoh. 

Succeititive 
eloDfration 
perlncb. 

Permanent 

BOt. 

Sncceeeive 

permanent 

set. 

Bemarka. 

ToUL 

Peraqoare 
inch. 

Pawd*. 

250 

1.250 

2,500 

5.000 

6,250 

6,500 

^6,750 

7.000 

7.250 

7,500 

7.750 

8.000 

8,250 

8.5110 

8,750 

9,000 

9.500 

10.000 

10.500 

11.000 

-1.500 

12,000 

12,500 

13,000 

13.500 

14,000 

14,500 

16,000 

15,500 

16,000 

16.500 

16.690 

Poundt. 
1.000 
5.000 
10.000 
20.000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
85,000 
86,000 
38,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
62,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
67.760 

Inch. 
0. 

.000100 

.000333 

.000667 

.000867 

.000900 

.000967 

.001100 

.001333 

.001600 

.001733 

.001900 

.002300 

.004000 

.007000 

.009667 

.  011933 

.014667 

,017333 

.020333 

.023000 

.0800 

.0930 

.10 

.11 

.13 

.16 

.18 

.21 

.25 

.31 

.39 

rneh. 
0. 

.000100 
.  OWLiZ 
.000334 
.000200 
.000033 
.000067 
.000333 
.000233 
.000267 
.000133 
.000167 
.000400 
.001700 
.003000 
.002667 
.002266 
.002734 
.002666 

.oaiuoo 

.002867 

.0570 

.0130 

.0070 

.01 

.02 

.03 

.02 

.03 

.04 

.06 

.08 

Inch. 
0. 
0. 

Itysh. 
0. 

Initial  load. 
ElaaUo  Umit. 

Tensile  strength. 

.000233 

.000233 

.000467 

.000234 

.005767 

.005300 

General  summary. 


66,760 

27,000 

.1300 

000907 

.054 

18.3 


Tensile  strength  per  sqoare  inch  of  orif^inal  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Sfengation  per  inch  after  mpture inch. . 

Songation  per  inch  under  strain  at  elastic  limit do. . . 

Seduction  in  diameter  at  point  of  ruptura do... 

Seduction  in  area  after  mpture,  per  cent  of  original  section 

Position  of  rupture '.  50  from  neck 

Chmnder  of  broken  surface granular ;  opened  cracks  in  stem  in  ricinit y  of  fracture 

Shngatlonof  inohMctiona ".  i8\ 'Ml, ".  10 

Chemical  oompoHtion. 

Per  cent. 

Total  oartNm 0.286 

Graphitio  o«rbon 0.046 

Combined  carbon 0.240 


Manganese. 


0.665 

0.220 

Suli^nr 0.099 

Phoephoms 0.072 

Copper 0.000 
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8IEBL  FORGED  BAR& 

No.  6207. 

Bar  forged  down  in  arsenal  smith  shop  from  billet  12''  x  5^'^ 
Sectional  area,  1".05  x  1".0G  =  1.1 1  square  inches. 
Elastic  limit,  72,200  poands  =  65,050  pounds  per  square  inch. 
Tensile  strength,  111,200  pounds  =  100,180  pounds  per  square  inch. 
Elongation  in  10  inches,  1".48  =  14.8  per  cent. 
Elongation  of  inch  sections,  ".08,  ".11,  ".09,  ".10,  ".10,  ".11,  ".13,  ".14, 
M7,  ".45*. 
Area  at  fracture,  ".83  x  ".83  =  .689  square  inch. 
Contraqtion  of  area,  37.9  per  cent. 
Axipearance  of  fracture,  fine  silky. 

No.  0208. 

Bar  forged  down  in  arsenal  smith  sho])  from  cast  ingot  7"  x  7". 
Sectional  area,  1".08  x  1".08  =  1.17  square  inches. 
Elastic  limit,  65,150  pounds  =  55,680  pounds  per  square  inch. 
Tensile  strength,  101,980  pounds  =  87,100  pounds  per  square  inch. 
Elongation  in  10  inches,  2".18  =  21.8  per  cent. 
Elongation  of  inch  sections,  ".22,  ".50,  ".21,  ".18,  ".17,  ".15,  ".20, 
M8,  ".17,  ".20. 
Area  at  fracture,  ".84  x  ".85  =  .714  square  inch. 
Contraction  of  area,  39  per  cent. 
Appearance  of  fracture,  fine  silky. 

No.  6470. 

Steel  bar  forged  down  in  arsenal  smith  shop  from  billet: 

Sectional  area,  1".02  x  1".02  =  1.04  square  inches. 
Elastic  limit,  45,200  pounds  =  43,460  pounds  per  square  inch. 
Tensile  strength,  69,400  pounds  =s  60,730  pounds  per  square  inch. 
Elongation  in  10  inches,  1".70  =  17.0  per  cent. 
Elongation  of  inch  sections,  ".14,  ".14,  ".14,  ".17,  ".19,  ".16,  ".18, 
".19,  ".19,  ".20. 
Area  at  fracture,  ".71  x  ".73  =  .518  square  inch. 
Contraction  of  area,  50.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
H.  Ex.  92 16 


226  STEEL  FORGED  BARg. 

Steel  Used  in  Piston  Rod. 
Xo.  C471. 
Forged  down  in  arsenal  smith  shop  from  billet: 

Sectional  area,  1".0(>  x  r'.04  =  1.10  square  inches. 
Elastic  limit,  73,000  pounds  =  00,910  pounds  per  square  inches. 
Tensile  strength,  118,700  jwunds  =  107,910  ^lounds  per  square  iuch. 
Elongation  in  10  inches,  V','Xi  =  13.3  ])er  cent. 

Elongation  of  inch  sections,  ".08,  ".08,  ".00,  ".08,  ".08,  ".12,  ".12. 
•M2,  ".42»,  ".17. 
Area  at  fracture,  ".83  x  ".8:^  =  .089  i)er  sipuire  inch. 
Contraction  of  area,  37.4  per  cent. 
Ai)pearance  of  fracture,  fine  silky. 


TOOL  STEEL. 
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TOOL  STEEL. 
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TOOL  STEEL. 

Samples  Nos.  5154  and  5155  tested  in  condition  received  without 
lathe  linishin|r. 

No.  5154. 

Annealed  sample  of  steel  used  principally  for  reamers,  taps,  and  such 
tools.     Branded  "  W.  Jessop  &  Sons.    Cast  steel  warranted,  annealed." 
Total  len^h,  5'  2J". 
Diameter,  1".262. 

Sectional  area,  1.251  square  inches. 
Length  of  sample  between  jaws  of  machine,  34'^ 
Ganged  length,  10". 


applied  loads. 


Total. 


Pounds, 
1.951 
fi.256 
12,510 
18,765 
25,020 
31.275 
37.530 
43,785 
50,0«0 
51.291 
58,542 
53.793 
55.044 
56.205 
&7.546 
58,707 
60.C48 
61.200 
62,550 
65.052 
97.554 
70.056 
72,558 
75,000 
77.562 
80,064 
82.566 
85.068 
87,670 
90,072 
92,674 
96,076 
97,578 
100.080 
102.582 
103,800 


Mnai 

DCD. 


incl 


Pimnds. 

1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30.000 
35.000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
40.000 
50,000 
52,000 
54,000 
66,000 
68,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
82,670 


Elonntion 
per incb. 


Inch. 
0. 

.000100 
.000230 
.000H90 
.000520 
.000690 
.000840 
.000080 
.001120 
.OOIUU 
.001180 
.001200 
.001250 
.  OO.'jOOO 
.008500 

.oii:m)o 

.011610 

.012300 

.013180 

.0150 

.0170 

.0100 

.0210 

.0230 

.0260 

.0290 

.0320 

.0360 

.0401) 

.0460 

.0510 

.0600 

.0710 

.0850 

.1140 


Sunceftsive 
elongation 
per  mcb. 


Inch, 
0. 
.000100 
.000130 
.OO'JIBO 
.  000130 
.000170 
.000150 
.000140 
.000140 
.000020 
.000040 
.000020 
.000050 
.  003750 
.003500 
.002800 
. 0UO310 
.000090 
.000880 
.001820 
.0020 
.0020 
.0020 
.0020 
.0030 
.0030 
.0030 
.0040 
.0040 
.0060 
.0050 
.0090 
.0110 
.0140 
.0290 


Permanent 
set. 


Sucoe*Hive 

permanent 

set. 


RcraarkB. 


luck. 
0. 
0. 


Inch. 


I  Initial  load. 


—.000100    I  —.000100 


ElMtio  limit 


.011130 


T<':isilo  Htrength. 


General  9ummary. 


Ten«ne strength  persqnare  inch  of  original  Hectiou ponnda..    82,570 

KlafftSc  limit  per  aqnare  inch  of  original  section do . . .    44, 000 

£l<»ni;atioii  per  inch  after  rapture  in  30  inohee inch . .      .  1370 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001250 

Redaction  in  d  iameter  at  point  of  rupture do . . .        .272 

Redaction  in  area  after  rupture,  per  cent  of  origiiiHl  HecMon 38. 4 

Character  of  broken  surface fine  grannlar  serrated,  radintin^  litun  u  8ill<\  occentrio  spot 

Elongatton  of  5-inoh  sections 1". 28*,  ".87.  ".67,  ".50,  ".41,  ".88 
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TOOL    STEEL. 


No.  6155. 
Uiiannealed  sample  of  steel,  used  principally  for  twist  drills, 
sop's  steel.    Not  branded. 
Total  length,  6'  1". 

rMaximnm,  1".271. 
Diameter  }  Minimum,  1".264. 

(  Mean,  1".2G8. 
Sectional  area,  1,2G3  square  inches. 
Gauged  length,  10". 


Jcs- 


Applied  loads. 


I  Elon^tinn 


Total       ^^^  scniar*'     per  Inch. 


Pounds. 

1.263 

6.316 

12,630 

18,945 

25,260 

31,  575 

37,800 

44,205 

50,520 

56,8:^5 

63, 150 

60,465 

75,780 

82, 005 

88,410 

04, 725 

95, 1188 

97,  251 

08,514 

90,777 

101, 040 

102, 303 

103,560 

1.263 
6,315 
12,630 
25,260 
87,800 
50,520 
63,150 
75,780 
88,410 
75,780 
63,150 
50,520 
37.800 
25,260 
12,630 
1,263 

106,002 
108,618 
111.  144 
113,670 
116,196 
118,722 
121,248 
123,774 
126,300 
128,826 
181.352 
133.878 
136, 404 
188,030 
141,456 
143,082 
146,508 
140,034 
151,560 
154,086 
156, 612 
150, 188 
161,664 
164.190 
166, 716 


Pounds. 
1.000 
5.000 
10.000 
15,000 
20,000 
25,  000 
30.U00 
35.000 
40.000 
45,000 
50,000 
55. 000 
60.000 
65.000 
70,000 
75,000 
76,000 
77,000 
78,000 
70, 000 
80,000 
81,000 
82,000 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
60,000 
50,000 
40,000 
30,000 
20,U00 
10,000 
1,000 

84,000 
86,000 
88,000 
00,000 
02,000 
04,000 
06,000 
08,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
114,000 
116,000 
118,000 
120,000 
122,000 
124,000 
126,000 
128,000 
130. 000 
132,000 


Inch. 
0. 
.000120 
.000300 
.000480 
.000620 
.000790 
.000080 
.001120 
.  001300 
.001480 
.001630 
.001800 
.002000 
.002180 
.  002H20 
.  002500 
.002520 
.  002;')60 
.002590 
.  002020 
.002080 
.010760 
.010910 

.007200 
. 007310 
.007500 
.007890 
.008270 
.008050 
.000000 
.000550 
.010090 
.009750 
.009390 
.009000 
.008600 
.008100 
.007710 
.007260 

.0120 
.0130 
.0140 
.0150 
.0160 
.0170 
.0100 
.0200 
.0210 
.0210 
.0220 
.0240 
.0260 
.0270 
.0200 
.0300 
.0320 
.0350 
.0370 
.0400 
.0450 
.0400 
.0570 
.0660 
.0810 


Sncoowiivc  T>.»,.^„„^„* ,  SncceMivo 
eloiiKation  ^«7JJ"«»*  I  pi^rmaoent 
per  inch.  ^^^'  net. 


Inch. 
0. 
.000120 
.OOOIKO 
.OOOIMI 
.000140 
.000170 
.000190 
.  000140 
.  000180 
.000180 
.000150 
.000170 
.  000-ilW 
.000.80 
.000140 
.OOOIWJ 
.  000<»20 
.  (KMHMO 
. 00  030 
.  0001)30 
.00U060 
.008080 
.000150 

—.003710 

+.  (MIOllO 

.000100 

.  000390 

.000380 

.000380 

.000440 

.000460 

.000540 

— .  000:540 

—.000360 

—.000390 

—.000400 

—.000410 

—.000480 

—.000450 

.004740 

.0010 

.0010 

.0010 

.0010 

.0010 

.0020 

.0010 

.0010 

.0000+ 

.0010 

.0020 

.0020 

.0010 

.0020 

.0010 

.0020 

.0030 

.0020 

.0030 

.0050 

.0040 

.0080 

.0090 

.0150 


R«in«rkii. 


Jneh. 
0. 
0. 


Inch. 


Initial  load. 


Rlaatio  limit. 


Rented  16  honrt. 


Tenaile  fltrengCh. 
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General  Humtntmf, 

Tensile  strength  per  square  inch  of  oriKioal  8€>ction I>ouud». .  132, 000 

Klastio  limit  per  twiuare  inch  of  original  section do. . .    80, 000 

Elfm^atlon  per  inrn  afler  mptnre  in  30  inches inch . .        .074 

Elongation  per  inch  nnder  strain  at  elastic  limit '.do ...  .  002680 

Kednction  in  diameter  at  point  of  rupture «lo. . .        .  048 

Kr<liietion  in  atea  after  rupture,  per  cent  of  ori^nal  section 7. 4 

Character  of  broken  surfare tine  Hilky  serrated  radiating  from  a  silky  spot  at  the  center 

Tool  Steel  feom  Springfield  Armory. 

No.  4972. 
Marks,  8.  T. 
Diameter,  ".564. 
SectioDal  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


I  250 

'      1,250 
\      2,500 

I     s,ooo 

7,500 
10,000 
'  U,250 
I  12,500 
13.750 
15,000 
15,290 
15,500 
15,750 
1«,000 
16,260 
18,500 
16,750 
17.000 
17.500 
18,000 
18.500 
19,000 
19,500 
20,000 

ao,5oo 

21,000 
21,500 
22,000 
22,500 
23,500 
24,500 
25,000 
96,000 
27,000 
28.000 
20.000 
30.000 
31,000 
32,000 
33,000 
33.200 


Per  square 
incn. 


2'ounds. 

1.000 

5,000 

10.000 

20,000 

30,000 

40,000 

45,000 

50,000 

55.000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

70.000 

72,000 

74,000 

76,000 

78.000 

80.000 

82,000 

84.000 

86,000 

88.000 

90,000 

M.OOO 

98,000 

100,000 

104,000 

108.000 

112,000 

116.000 

120,000 

124,000 

128,000 

n2,ooo 

132,800 


KlouL^ation '  ^,"^f  •f/^^f '  Permanent '  ??^^i!? ! 
ner  inch    I  «lo"g»tion  .  permanent 

per  men.  |    perlnoli.  *^^'  set. 


Inch, 
0. 
.000100 
.000333 
.0006G7 
.001000 
.001533 
.001533 
.001700 
.001900 
.002033 
.002UC7 
.002133 
.002287 
.004000 
.005000 
.005767 
.000007 
.006433 
.  007233 
.008033 
.008667 
.009333 
.  010167 
.011000 
. 011733 
.012600 
013500 
.014333 
.015200 
.017000 
.019000 
.020207 
.022167 
.  024833 
.0276G7 
.0333 
.0367 
.0433 
.0500 
.0633 
.0733 


Inch, 
0. 
.000100 
.000233 
.0OU334 

.ooo3:;3 

.000333 
.000200 
.000107 
. 000200 
.000133 
.000034 
.000066 
.000134 
. 001733 
.OOIOCO 
.000767 
.  UO03U0 
.000306 
.000800 
.000800 
.00OGJ4 
.OOmiGO 

.  ooo8:u 

.000833 

.  0007 J3 

.000867 

.000000 

.000833 

.000867 

.001800 

.  002000 

.001267 

.001900 

.002000 

. U02834 

.005633 

.0034 

.0060 

.0007 

.01*3 

.0100 


Inch. 


Remarks. 


Initial  load. 


1 

0.                 i 

1 



0.                   

............ 
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Elastic  limit. 


Tensile  strength. 


General  Bummary, 

Tenaile  strength  per  square  inch  of  original  section pounds..  132,800 

Elastic  limit  per  sanare  inch  of  original  section do. . .    62, 000 

Ekmgation  per  incn  after  rapture inch..      .0633 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .002133 

Reduction  in  diameter  at  i>oint  of  mptnre do. . .        .  024 

Itediicilou  in  area  after  rupture,  per  cont  of  orij^in.nl  M<'ction 8. 4 

Position  of  rapture at  neck 

diameter  of  oroken  snrfaco granular,  rudiuting  tnmi  ccnlor  punch  mark  defining  end  of 

p:nii;;ed  lonj^th. ' 

>!!ougMtion  of  inch  sections 'M 1,  ".  04,  ".  04 

Diameter  i  inch  from  fractnie ".63 


232  TOOL   STEEL. 

Tool  Steel,  Annealed,  from  Springfield  Armory. 

No.  4973. 

Marks,  S.  T.  A. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loftds. 

Bloneatton 
per  inch. 

Siicceaaive 
olongation 
perlnob. 

PermaneDt 
set. 

Sucoeaalve 

permanent 

aet. 

Bemarks. 

Total. 

Per  Muare 
inSi. 

Pmindt. 
260 
1,260 
2,500 
5,000 
7,500 
10,000 
10,750 
11,000 
11,250 
11.500 
11.750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17.000 
17.500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,300 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
85,200 

Inch. 
0. 

.000100 
.000300 
000633 
.000967 
.001300 
.001367 
. 0U1400 
.008:!33 
.  011333 
.011700 
.012000 
.012500 
.013333 
.  013733 
.014500 
.016167 
.018000 
.019500 
.021333 
.023433 
.020000 
.028667 
.031333 
.035000 
.030000 
.044000 
.049333 
.056067 
.064000 
.0867 
.1067 
.1400 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000067 
.000033 
.000933 
.003000 
.000367 
.000300 
.000600 
.0JO833 
.000400 
.000767 
.001667 
.001833 
.001500 
. 001833 
.002100 
.002567 
.002607 
.002666 
.003667 
.004000 
.0(»5000 
.005333 
.  007:t:u 
.007333 
.0227 
.0200 
.0333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatic  limit. 

: :     : 

0. 



1 

...1    ,, 

1 

1 

1 

1 

Tenaile  strength. 

1 

General  8»mmarff, 

Tensile  strength  per  square  inch  of  original  section ponnda . .    85, 200 

Elaatic  limit  per  sanare  inch  of  originafsection do. . .    44, 000 

Elongation  per  tncii  after  rapture inch. .      .  1433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Redaction  in  diameter  at  point  of  raptare do. . .        .124 

Kednction  in  area  after  rupture,  per  cent  of  original  section 30. 2 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface granular,  md  iiitiug  from  a  fine  4ilky  center 

Elongation  of  inch  aectlons ".07.  ".11,  ".25» 
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Tool  Steel,  Annealed,  from  SPBiNaFiELD  Armory. 

No.  5016. 
Marks,  S.  T.  A^. 
Diameter,  ".664. 
Sectional  area,  .25  square  incb. 
Gauged  length,  3'^ 


Applied  loads. 


TotAl. 


Paundt. 
230 
1,250 
2,500 
5.000 
7.500 
10,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13.500 
14,000 
14,500 
15.000 
25.500 
16,000 
16,500 
17.000 
17,500 

ia,ooo 

18.500 
19.000 
19.500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
23,980 


Per  square 
Incn. 


-sr  KffiS  "^  g^i 


J^9undi. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
56,000 
58,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
05,920 


Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001333 
.001533 
.001667 
.002067 
.004867 


.007667 
.009833 
.010500 
.  011167 
.011667 
.012833 
.014000 
.014833 
.016000 
.017000 
.018333 
. 019400 


.022400 
.024000 
.025033 
.027833 
.030000 
.032667 
.035333 


.042000 
.047000 


.061607 


Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000200 
.  000134 
.000400 
.002800 
.001433 
.001367 
.  002166 
.0JO667 
.000667 
.000500 
.001166 
.001167 
.000833 
.001167 
.001000 
.001333 
.001067 
.001433 
.001567 
.001600 
.001933 
.001900 
.002167 
.002667 
.002666 
.003167 
.003500 
.005000 


.008334 


Inch. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


I  Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    95, 920 

Elastic  limit  per  square  inch  of  original  section do . . .    45, 000 

Elongation  per  incn  after  rupture inch . .      .  0667 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001533 

Redaction  in  diameter  at  point  of  rupture do. . .        .024 

Reduction  in  area  after  rupture,  per  cent  of  original  section 8. 4 

Position  of  rupture 1".  45  from  neck 

Character  of  broken  surface fine  granular 

Ek>ngationof  inch  sections ".06,  ".07*,  ".07 


STEEL  SPECIMENS 


FROM  THK 


BENJ.  ATHA  AND  TimGWORTIl  CO.,  NEWARK,  N.  J. 


TESTS  FOB  COMPAEISOV  OF  TESTING  MACHIHES. 


Specimens  Nos.  5205  and  5206  had  previonsly  been  strained  with  the  same  loads 
here  applied,  and  duplicate  bars  of  those  ruptured  were  also  tested  at  Newark. 

235 


TEST8   FOR   COMPARISON   OF   TESTING   MACHINES. 
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No,  5205. 

Marks,  f  J, 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 

Tlu's  specimen  was  put  on  centers  and  found  to  be  crooked  in  the 
stem ;  hence  micrometer  observations  of  elongations  were  taken  on  two 
sides. 


App1ie<i  loads. 


Total. 


Pounds. 

200 
1.0U0 
2,000 
3,000 
4,000 
3.000 
6,000 
5,000 
4.000 
3,0U0 
2,000 
1,000 

:!00 


2U0 
1,000 
2.000 
3,000 
4.000 
5,000 
6,000 
5.000 
4,000 
3.000 
2.000 
1,000 

200 


Per  Mnare 
inoo. 


PovndM. 

1,000 

5,000 

10,000 

15,000 

20,000 

25.000 

30.000 

25,000 

20.000 

15.000 

10,000 

6,000 

1,000 


I 


I  SuccMsire 


Elongation  I  rCTf^iIf  i  Permanent 


1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25.000 

20.000 

15,000 

10,000 

5,000 

1,000 


Jneh. 
0. 

.000250 
.000400 
.000700 
.000850 
.001100 
.001300 
.001100 
.000900 
.000700 
.000500 
.000300 


.000150 
.  0(K):t.)0 
.000500 
.000700 
.000000 
.001100 
.000000 
.000700 
.000500 
.000350 
.000150 


Inch. 
0. 

.000250 
.000150 
.000300 
.000150 
.000250 
.000200 
.000200 
.000200 
.000200 
.000200 
.000200 


Inch. 


SueceMire 

permanent 

set. 


Remarks. 


Inch. 


Initial  load. 


.000050 


0. 
.000160 
.000200 
.000150 
.000200 
.000200 
.000200 
.000200 
.000200 
.000200 
.000150 
.000200 


.000060 


SiMHsimen  rotntetl  180*^ 
mid  '>b«or%-ntion9  re- 
{leateil. 

Initial  load. 
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No.  5206. 


Marks,  iii^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

(lauged  length,  2". 

This  specimen  was  put  on  centers  and  found  to  be  crooked  in  the 
stem ;  hence  micrometer  observations  of  elongations  were  taken  on  two 
sides. 


Applied  loadfl. 


I 


Total. 


Poundt. 

200 
1.000 
2,000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
7.000 
0,000 
5,000 
4,000 
H,  000 
2.000 
1,000 

200 

200 
1,000 
2,000 
3,000 
4,000 
5.000 
tf.OOO 
7,000 
H.OOU 
7,000 
0,000 
5,  IKK) 
4.000 
3,000 
2,000 
l.CKH) 

200 


Persquarc 
I       iD«li. 


vi^»<Tofi^.«  Succeasive  ,«_-,„-„_„*   Sucoesiiive  ! 


Potindt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
35,000 
30,000 
25,000 
20,000 
15,000 
10.000 
5,000 
1,000 

1,000 
5,000 
10,000 
15,000 
20.000 
25, 000 

:u),ooo 

35, 000 
40,000 
35,000 
30,000 
25,000 
20,000 
15,000 
10,  (KM 
5,000 
1,000 


Inch. 
0. 
.000150 

.ooo:)oo 

.000500 
.000650 
.OOOHOO 
.000050 

.oon-w 

.  ooi:i.jo 

.OOll.'iO 
.0«J0950 
.  0(X)Hf)0 
.  00(»C50 
.  iHXiirA) 
.  OOO'iaO 
.000100 


per  luch. 


Inch. 
0. 

.IKWISO 
.000150 
.  000200 
.  OOOl.'iO 
.000150 

.oooirio 

. 000200 
. 000200 
.  000-JOO 
.  000*-"  .0 
.OOOIiiO 
.0001.50 
.  000200 
. 000200 
.000150 


Remarks. 


0. 

0. 

.000150 

.OOOI.'H) 

.000300 

.0(K>150 

.000450 

.oo<n5(i 

.000000 

.OOiH'iO 

.  OOOS.lO 

.  0(K>'_»00 

.001000 

.  000200 

.001200 

.  (KK)200 

.001350 

.000l.'»0 

.001200 

.0001.J0 

.OOllHK) 

.00i)200 

.000800 

.000200 

.000600 

.  01K)200 

.000450 

.oooi:.o 

. 000300 

.000150 

.000100 

,000200 

Inch. 


Inch. 


•I 


Initial  load. 


Rotated  I8O0  and  obser- 

y.itioii  repeated. 
Initial  load; 
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No.  5207. 
Marks^T 

Diameter,  ".505. 

Seetioual  area,  .20  square  inch. 

Ganged  length,  2'\ 


Applied  loads. 


I 


Total. 


^ I  Eiouj^iitioii 

Persoumre'  Vorinch. 
I       iuch. 


I         : 

SucceAsive  p„_-,„„«„»  Succe««ive 
elonsation  Pc^jn^n^  i>cniiaiieBt 
per  inch.  ■^*"  set. 


Bemarkt. 


J  Pounds. 

I  200 

1.000 

2,000 

I       3,000 

I       4,000 

{       9,000 

,       6.000 

I       7,000 

I      7.200 

!      7. 400 

7,600 

7.800 

8,000 

0.000 

12.680 


rounds. 
1,000 
5.000 
10,000 
15.000 
20.000 
25.000 
30,000 
35,000 
36,000 
.T7,000 
38,000 
30,000 
40,000 
45,000 
63,400 


Inch. 
0. 

.000200 
.000500 
.000800 
.001000 
.001150 
.001300 
.001400 
.001400 
.001450 
.001450 
.017500 
.0200 
.0350 
.2100 


Tneh. 

.00U200 
.000300 
.000300 
.000200 
.000150 
.000150 
.000100 

0. 
.000050 

0. 
.016050 
.002500 
.0150 
.1760 


Inch. 


Inch. 


Initial  load. 


.000050 


.000050 


.  000050         0. 

.  000100    I      .  000050 


Elastic  limit 


Tensile  strength. 


General  eummarif. 

Tensile  strength  per  square  inch  of  original  section pounds. .    63, 400 

KListir  limit  per  sauare  inch  of  original  section do. . .    38, 000 

Elongation  per  inch  after  rupture inch. .      .  3600 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .001450 

Re<lnction  in  diameter  at  point  of  rupture do. . .        .  185 

Reduction  in  area  after  rupture,  percent  of  original  nectioo 50.8 

Position  of  rupture 1".  04  from  neck 

( ■  baracter  of  broken  surface silky- 
Elongation  of  inch  seotiouA ".  25, ".  52 
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No.  5208. 

Marks,  sZ, 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


A  ppUvd  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
3.000 
4,000 
5.000 
6.000 
7,000 
8,000 
8,200 
0,000 
12.634 


Per  NO  Dare 
incli. 


Blongailon  ^,"'L^fl"^?  i  Peniianent  |  ?;5,^„V„'i^? 


Poundi. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41.000 
45,000 
62,670 


Inch. 
0. 
.000100 
.000250 
.000450 
.000650 
.000800 
.000050 
.001200 
.001360 
.0200 
.0350 
.2400 


per  inch. 


Inch. 
0. 

.000100 
.000150 
.000200 
.000200 
.  OOOIM 
.000150 
.000250 
. 000150 
.018660 
.0150 
.2050 


I    «• 


Inch. 


oet. 


Keniarks. 


Inch. 


Initial  load. 


Elastic  limit. 


Teusile  streugili. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    62, 670 

Klastic  limit  per  souare  inch  of  original  section do. . .    40, 000 

Klongation  per  inon  after  rapture inch . .      .  3550 

Klongation  per  inch  under  strain  at  elastic  limit do. . .  .  001350 

Reduction  in  diameter  at  point  of  rapture do. . .        .  185 

Kednction  in  area  aft«r  rupture,  per  cent  of  original  section 59.  S 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ^ ".  49*.  ".  22 
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Marks,  ^^^ 

Diameter,*  ".505. 

Sectiomil  area,  .20  square  inch. 

Ganged  length,  2". 


!        AppUed  liwds. 

SncceMive 
elonimtion 
per  inch. 

Pennauent. 
set. 

Succeaaive 

permanent 

net. 

Remarka. 

ToteL 

Per  square 

iDCh. 

Pounds. 
200 
1,000 
2.000 
3,000 
4,000. 
5,000 
6.0O0 
7.006 
7.600 
7.800 
8.000 
6,000 

12.826 

Poundt. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30.000 
35.000 
38.000 
39,000 
40.000 
45,000 
64,100 

Inch, 
0. 

.000100 
.000300 
.000150 
.000600 
.000750 
.000900 
.001150 
.001300 
.0150 
.0200 
.0350 
.2060 

Inch, 
0. 

.000100 
.000200 
.000150 
.000150 
.000150 
.OC0160 
.0OO2.'iO 
.000150 

.ort? 

.0050 
.0150 
.1700 

Inch. 
0. 

Inek. 
0. 

Initial  load. 

Elastic  limit. 
Xeuailo  ntreugth. 

0. 
0. 

General  summarif. 

Tanaila  atrength  per  square  iaeh  of  original  section ponncle. .    04, 100 

Slastie  Uflait  per  aqnare  inch  ot  origiaiu  aeotiou do. . .    38,000 

XlDDipitlon per  ineh  alter  rnptare inch..     .3700 

BoofatkxD  per  Sach  under  atntin  at  elaHtlo  limit do  ...  001 800 

XcdactkMi  In  diameter  at  point  of  ruptura do...       .185 

Redoction  In  area  after  mpture,  percent  of  ori^rtnal  aection 50.8 

TotAtium af  mptore 1' . 2 from netk 

Character  of  broken  anrface ailkv 

Elongation  of  Inch  sectiooa ".29,  ".45* 

H.  Ex.  92 16 
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No.  5210. 

Marks,  gl, 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  lengtb,  2". 


Applied  loads. 


Total.  ^«i;2U*"^ 


P«'^°«*»-      perlnoh. 


Permanent  ^'*«****'^? 
■**"  »et. 


Bemarlu. 


PoundM. 

200 
1.000 
2,000 
3,000 
4,000 
5,000 
6,  COO 
7,000 
8,000 
8,800 

9,000 

10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
10,000 
10,940 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 
40,000 
44.000 

45,000 

50,000 
56,000 
80,000 
85.000 
70,000 
75,000 
80,000 
84,700 


Inch, 
0. 
.000150 
.000300 
.000450 
.000000 
.000750 
.000900 
.001150 
.001300 
.001400 
;   .001550 
i    .009000 
.0100 
.0150 
.0250 
.0300 
.0400 
.0500 
.0750 
.1050 


Jneh. 

0. 

.000180 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000100 
.000150 
.0074.')0 
.001000 
.0050 
.0100 
.0050 
.0100 
.0100 
.0250 
.0900 


Inch. 


I    0. 


Inch. 


—.000050    I  —.000050 


—.000050 


Elastic  limit. 


Tennilo  Btrcngth. 


General  summary. 

Tensilo strength  per  square  Inch  of  original  section pounds..    84.700 

Elastic  Umit  per  soiinre  Inch  of  original  section do. . .    44, 00;) 

Kloiigation  per  inch  after  rupture inch. .      .  20SO 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rupture do. . .        .125 

deduction  in  area  after  rupture,  per  cent  of  oH^iyrI  necfinn 43. 3 

Position  of  rupture 1".  12  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  teoUona ".21,  ".32* 
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No.  5211. 


Marks,  ^L 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2'/. 


^S?SSfe" 

SucceeaiTe 
perlnoh. 

Peimaaent 
•et. 

SnooeaaiTe 

Bemarka. 

Total. 

Per  square 
iAch. 

PMMUfo. 

200 
1,000 
3.000 
3,000 

4.000 
S.000 
6,000 
7,000 
8,000 
9,000 
9,200 
9.400 
9,000 
9,800 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
16.920 

Foundi, 
1,000 
5,000 
10,000 
16,000 
20.000 
25,000 
30,000 
86.000 
40,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
55.000 
60,000 
65.000 
70.000 
75,000 
80,000 
84,000 

Ineh. 
0. 

.000150 
.000400 
.000650 
.000700 
.000800 
.000060 
.001100 
.001360 
.001500 
.001560 
.011200 
.012060 
.012750 
.013650 
.0200 
.0250 
.0300 
.0400 
.0600 
.0700 
.1600 

Inch. 
0. 

.000150 
.000250 
.000150 
.000150 
.000100 
.000160 
.000160 
.000250 
.000150 
.000050 
.000650 
.000850 
.000700 
.000800 
.006150 
.0050 
.0050 
.0100 
.0100 
.0200 
.0000 

Inch. 
0. 

Ifkeh. 
0. 

Initial  load. 
Slaatic  limit. 

—.000050 

—>.  000050 

—.000050 
—.000060 

0. 
0. 

:::::::::::::::::::::::: 

1 

1 

1 

:::;::::::::1::::;;:::::: 

General  sammurg. 

Teaaile  atrength  per  square  i nob  of  oriKinal  section pounds . .      84, 600 

Baatie  limit  per  souare  ineh  of  original  section do...      46,000 

Elongation  per  inea  after  rupture inch . .       .  2060 

Elongation  per  inch  under  strain  at  elaatic  limit do. . .    .  001550 

Beduetion  in  diameter  at  point  of  rupture do...         .125 

Baduciion  in  area  alter  rupture,  per  conf  of  ori jrinal  Mcct  ion 48.  S 

Pealtion  of  rupture l'M6  from  nook 

Character  of  broken  enrfhce silky 

nongation  of  inch  sections ".81*.  ".22 
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JSo.  5212. 
Marks,  ^^ 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SuoceMive 
eloneation 
perinch. 

Permanent 
set. 

SuooesaiTo- 

permanent 

set. 

Remarks. 

Total. 

Per  Bonare 
inch. 

PaufuU. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

11,000 

12,000 

13,000 

14,000 

16.000 

16.000 

17,000 

17,110 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
55,000 
60.000 
65,000 
70,000 
75,000 
80,000 
85,000 
85.550 

Inch. 
0. 

.000100 
.000300 
.000500 
.000700 
.000900 
.001100 
.0012.50 
.  OUU.'jO 
.001650 
.010250 
.010600 
.011400 
.  012250 
.013300 
.0150 
.0-iOO 
.0300 
.0350 
.0500 
.0600 
.1200 
.1600 

Inch. 
0. 
.000100 
.000200 
.000200 
.000200 
.000200 
.000200 
.  000160 
.000200 
.000200 
.008600 
.000350 
.000800 
.000850 
.001050 
.0017 
.0050 
.0100 
.0050 
.0150 
.0100 
.0600 
.0400 

Inch. 

0, 

Inch. 
0. 

Initial  load. 
ElasUo  limit. 

.000050 

.000050 

.000050 
.  OOOO.'iO 

0. 
0. 

1 

.     .                1 

1 

1 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    8S,550 

Elastic  limit  per  square  inch  of  original  section do. . .    45^  000 

Elongation  per  Incn  after  rupture faioh. .      .  2750 

Elongation  per  inch  under  strain  at  elaHtiolimit do...  .001680 

Reduction  in  diamet«r  at  point  of  rupture do...        .126 

Reduction  in  area  after  ruptun',  per  cent  of  urigiiial  sectiou 43. 3 

Position  of  rupture ".08  flrom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".a8*,".M 
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CAST  ISOV    FROM  WATERTOWN  AR8EVAL  FOUVDBT,  AVD  PIO 

IBOKS. 

The  speciiiieiis  of  cast  iron  were  taken  from  cylinders  18  inches  long 
by  8  inches  diameter,  cored  3i  inches  diameter,  poured  from  the  same 
metal  as  the  castings  they  represented. 

Specimens  of  pig  iron  were  tnrned  down  directly  from  sample  pigs. 

The  fnmace  charges  were  as  follows: 

The  heads  referred  to  in  the  furnace  charges  were  heads  of  shell  from 
previous  casts. 

The  scrap  iron  used  was  old  shot  and  shell,  bolsters,  and  gun-carriage 
scrap  of  good  quality. 


Dnto  uf  raat. 


Aiignftt  1,1893. 


April  24,  18M . 


Ai»ril  16.  18M . 


FiiniAce  ohargo. 


Jtniiarv  1, 1804  . 


Poundt. 

Muirkirkpig 3,000 

I  Old  g-incb  ahell 2,500 

Heads 2,500 

Scrap 600 


OrtolM^T  16,  1893. 


(Xt<>ber23,  1»9:i. 


(Vtober28,  1803.... 


Total. 


8,500 


Mnirkirkplg 3,000 

Shell 2,500 

Heads 2.600 

Scrap 600 


Total 8,500 


Richmond  pig  No.  1 1,000 

Richmond  pig  No.  2 1, 000 

Saliabnry  pig  No.  4 1,500 

Salidlxirv  pig  No.  4,  high 1, 500 

Scrap 5,000 


Total 10,000 

Salisbury  pig  K u.  •! ^750^ 

SaHabnry  pig  No.  4,  high 2. 750 

Scrap .• 4,500 


Fnmace. 


Cupola. , 


do. 


Total 10,000  ij 

Salisbury  pig  No.  4,  high 4, 000    1 

Saliabnry  pig  No.  4 4,000  ;  1 

Total 8,000  !  I 

Salisbury  pig  No.  4 1,250 

Salisbury  pig  No.  4,  hish 1, 250 

Heads 2,000 

Scrap 1,000 

Sholf 1,000 


Total 6,600 

Salisbnrvplg No.  4 3, OOo" 

Salisbury  pig  No.  4,  high 3, 000 

Shell........ 1.000 

Heads '. 1,000 

Scrap 1 ,  (H>0 


Total 9,000 


.do. 


.do. 


No.  of 

tension 

test. 


-do. 


.do. 


do. 


6078 


5080 


6114 


5113 


5000 


6001 


5002 
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Cast  iron  from  Jratertown  Arsenal  Fanndrff,  amdpigir^ns — Continned. 


Dftte  of  cMt. 


Famace  charge. 


FnnMoa. 


Ko.of  ; 


March  14,  1894. 


Do. 


May  15, 18»1. 


May  11, 1804. 


Do. 


Jose  0, 1804 . 


June  21, 1803. 


Junelt,18d4. 


May  25, 1804. 


Pound*. 

Soliabun- pig  No.  4 6,000 

SalUbnry  pig  No.  4, high 2,000 

Softpltf 4,000 

Uemeltod  pig 0,000 


Total 18,000 


Salisbury  pig  No. 4 2,250 

Salisbury  pig  No. 4,  high 2.250 

Scrap :. 4,600 


Airfamaoe.. 


ToUl. 


0.000 

Richmond  pig  No.  1 ~r000 

Richmond  pig  No.  2 1,000 

SslUbnrypigNo,4 1,500 

Salisbury- pig  No.  4,  high 1,500 

Scrap 4,000 


CupoU. 


Total 9,000 


t  Salisbury  pig  No.  4 6,000 

Salisbury  pig  No.  4,  high 2,000 

Soft  pig 4,000 

Remeltedpig 0,000 

Total Ts.OOO 


Hslisbnry  pig  No. 4 2,000 

Salisbury  pig  No.  4,  high 3,000 

Soft  pig 2,000 

Scrap 4,000 


Total 10,000 


Richmond  pig  No.  1 460 

Richmond  pig  No.  2 460 

Salisbury  pig  No. 4 ...  460 

Salisbury  pig  No.  4,  high 460 

Scrap 8,000 


Total. 


4.800 

Muirkirk  pig loTooo 

Soapig 6,000 

Remeltedpig 10,000 


Total. 


26,000 


Salisbury  pig  No.  4 2,600 

Salisbury- pig  No. 4,  high 2,500 

KichiDondpigNo.1 2,600 

Richmond  pig  No. 2 2,600 

Soft  pig 6,000 

Remeltedpig 10,000 


Total 26,000 

I  Salisbury  pigNo.4 ~2,~600 

!  Salisbury  pig  No. 4,  high 2,600 

Richmond  pig  No  1 2,600 

,  Richmond  pig  No  2 2,600 

'  Softpig 6,000 

Remeltedpig 14,000 


November  21, 1893  . 


December  28. 1893.. 


Total 30,000 

Salisbury  pig  No.  4 "  ti^OOO 

,  Salisbury  pig  No.  4,  high 2,000 

softpig....: ....? 4;ooo 

Remeltedpig 6,000 


Total 18.000 

Salisbury  pig  No.  4 6^000 

Salisbury  pig  No.  4,  hlg!i 2, 000 

Softpig 4,000 

Remeltedpig 6,000 

Total 18,000 


.do. 


Air  furnace. 


Cupola. 


6100 


5115 


6116 


6117 


.'•110 


5079 


5120 


5118 


do. 
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Ca«f  iron  from  Waterlown  Araenal  Foundriff  and  pig  irons — Continued. 


Date  of  cast. 

Furnace  charge. 

Furnace. 

No.  of 
tension 
test.    ! 

l*ottndjt 

Saliabory  pig  No.  4 6,000 

I  Salisbury  pig  No. 4,  hlRli 2,000 

'  Softpig 4,000 

Air  furnace.. 
Cupola 

Airfiimaoe.. 

1 
1 

5006 
5095 

•6112 

!    Febmnry  2, 18»4  . . .  | 

Remeltedpig 0.000 

1  «. 1 

'                                       1 

!                           I 

1           Totia 18.000 

'  Sallubnry  pig  No. 4 2,250 

i  Salisbury  pig  No.  4,  blgb 2,250 

'  Scrap  ....:.:. :. 5,600 

Total Toi^OOO 

'    April  ».lfiOI 

.  Salisbury  pig  Xo. 4 2,500 

SallsbnrypiirNo.4.  high 2,500 

,  Richmonrt  pig  No.  1 2,500 

;  Richmond  pig  No.  2 2,500 

Softniflr 0.000 

Remeltedpig 14.000 

! 

Total 30,000 
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/256      CHAIN   CABLE,  CHAIN   IRON,  SHACKLES,  AND    SWIVELS. 
TESTS  OF  SHACKLES  AND  SWTVELS. 


No.  of 
test. 

Doscription. 

Tensile 
strength. 

Fmctiired. 

1 

6987 
6985 
6983 
W87 
0888 
0889 
6886 

6884 

6885 
6988 
6986 

6896 
6897 
6898 

6084 
7166 

IV'shaokl© 

li"§httclvlo 

2-shncklo 

do 

P<mnd$. 
205,400 
274, 300 
351.900 
277,100 
274,400 
306,100 
317.200 

339,100 

330,300 
171.900 
189,900 

185,200 
186.700 
148,600 
261.400 

186,200 
219.900 

1 

Across  eye  oftrrying  tonsae.    Fibrous. 
Baleof  Bliaokle.    Fibrous. 
Tongue  of  shackle. 
Bale  of  shackle  on  one  side.    Fibrous. 

do 

Do. 

do 

Do. 

2i"  shackle 

2i"shA0kle 

do 

Bale  of  shackle  on  one  side;  60  per  cent  granular,  40 

per  cent  fibrous. 
Bale  of  shackle  9r^«s^-    One  part  fibrous,  one  part 

granular.         ci=7«^ 
Bale  of  shackle,    isoth  parts  granular. 
Eye  of  male  part.    Fibrous. 
Eye  of  male  part.    Granular,  varying  tunn  coarse  to 

fine. 
Bye  of  male  part.    Fibrous. 
Pulled  off  head  of  male  part.    Granular. 
2"  end  link  in  the  weld.    Swivel  uninjured. 

U"  swivel 

If"  swivel... 

do 

do 

2"BWiVQl 

a» 

At  scarf  of  weld  in  the  bale;  the  line  of  fracture  fol- 
lowed the  scarf. 
Bale  of  swivel;  separated  along  the  scarf  weld. 
Bale  of  swivel ;  followecl  scarf  of  weld ;  60  per  cent  of 

cent  fibrous. 

do 

CHiJN   CABLE,  CHAIN   IRON,  SHACKLES,  AND   SWIVELS.      257 


TEVSIOir  TESTS  OF  CHAIN  CABLE  ARJ)  CHADT  ISOH  FBOM  THE 
BOSTOH  HAVT-TABD. 

TESTS  OP  CHAIN  CABLE, 


No.  of 
Te»t. 

Marka. 

Diameters. 

tional 
area  of 

Tensile 
strength. 

Fractured. 

End 
links. 

Stod- 
ded 

links  of 
chain. 

Total. 

Per 
square 
inch. 

6481 
64g2 
6492  a* 

N.S.N.T.B.I.... 

N.S.N.Y.B.11... 

do 

2.72 

2.73 

3.00 
2.75 

Inehei. 
2.52 

2.52 

Sq.in. 
9.97 

9.97 

Pounds. 
359,200 

860,100 

342,100 
378,800 

Pounds. 
36,030 

37,020 

34,310 
37,390 

First  studded  link  in  the 
quarter.  Granular.  In 
part  separated  along 
scarf  of  weld. 

End  link.  PuUed  oat 
piece  between  the  two 
quarters.  Granular  40 
per  cent. 

First  studded  link  in  the 
quarter.    Granular. 

Middle  link  at  the  welded 
end.  The  metal  in  part 
separated  along  the 
scarf  of  the  weld,  and  in 
part  through  the  iron. 

N.S.N.Y.B 

2.54 

10.13 

'  Eetwt  of  studded  links  of  Ko.  6482  after  having  been  fitted  with  new  end  links.    Interval  between 
two  tesUt  seven  days. 

H.  Ex.  92 17 
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CHAIN&— PEOOF  STBBSS£S. 

Proof  stresses  applied  to  15-iiich  gun-lift  chaios,  mannfactnred  at  the 
Watertowii  Arsenal,  Mass. 

Details  of  tests  of  breech  chains. 

Made  of  iron  1  inch  diameter,  with  end  links  1^  inches  diameter. 

Samples  have  42  links,  not  inclading  end  links. 

The  lengths  of  chain  given  are  the  lengths  under  2,000  pounds,  center 
to  center  of  3-inch  pins  in  end  links. 


Lengths. 

126". 

125".  7. 

126". 

125".  5. 

Blongfttlons  under  stress. 

Applied 
loads. 

Ho.  6288. 

Ko.6289. 

Ho.  6280. 

Ho.  6281. 

Poimd*. 

Inehei. 

IncKa. 

Inehe*. 

2.000 

0. 

0. 

0. 

0. 

4,000 

.17 

.12 

.W 

.14 

e,ooo 

.81 

.26 

.26 

.27 

8.000 

.46 

.40 

.39 

.40 

10,000 

.61 

.63 

.61 

.53 

12,000 

.74 

.70 

.64 

.67 

14.000 

.00 

.91 

.88 

.87 

15,000 

1.03 

1.10 

1.00 

1.00 

16.000 

1.20 

1.37 

1.25 

1.20 

17.000 

1.47 

1.75 

1.52 

1.45 

18,000 

1.72 

2.10 

1.88 

1.90 

19,000 

2.10 

2.60 

2.42 

2.86 

20,000 

2.64 

8.19 

8.02 

2.90 

2,000 

2.41 

2.92 

2.76 

2.78 

Details  of  tests  of  muzzle  chains. 

Made  of  iron  i  inch  diameter,  with  end  links  1  inch  diameter. 
Samples  have  35  links,  not  including  end  links. 
The  lengths  of  chain  given  are  the  lengths  under  2,000  pounds,  center 
to  center  of  2^-iuch  pins  in  end  links. 


Lengths. 

97".  I. 

98". 

97".  4. 

97".7. 

98".  25. 

Elonga 

dons  nnde 

r  stress. 

Applied 
loAds. 

Ho.  6202. 

Ho.  6288. 

Ho.  6294. 

Ho.  6295. 

Ho.  6296. 

PowndM. 

Inches. 

Jnehet. 

IneKet. 

IneJuM. 

InehM. 

2,000 

0. 

0. 

0. 

0. 

0. 

4.000 

.03 

.09 

.20 

.15 

.16 

6.000 

.10 

.21 

.87 

.20 

.82 

8.000 

.22 

.31 

.50 

.40 

.48 

9.000 

.29 

.89 

.68 

.48 

.56 

10/000 

.38 

.45 

.66 

.55 

.64 

11,000 

.61 

.50 

.72 

.68 

.76 

12.000 

.78 

.60 

.82 

.89 

.08 

13,000 

1.16 

.77 

.98 

1.19 

1.80 

14.000 

1.60 

LIO 

L20 

1.60 

1.82 

16.000 

2.15 

1.57 

1.71 

2.09 

2.43 

2,000 

2.00 

1.40 

1.66 

L98 

2.27 
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BSASS  FOE  COHSOLB. 

Cast  at  Watertown  Arsenal  in  dry  sand.    Samples  from  gate  of 
casting. 

(  Copper per  cent. .  65 

Mixture -J  Zinc do 44 

(Tin do 1 

Ko.  6196. 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Appli«Ml  loAds. 

Elonntion 
per Inch. 

Saccoasive 
elonflratioD 
per  inch. 

Permanent 
aet. 

SncceeeiTe 

permanent 

aet 

Bemarka. 

TotaL 

PerMm«re 

Pounds. 
250 
1.230 
2.600 
3,750 
4,000 
4,250 

Pounds. 
1,000 
5,000 
10,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
23,000 
24,000 
25.000 
28,000 
27,000 
28.000 
20,000 
30,000 
31,000 
82,000 
83.000 
34,000 
85.000 
36.000 
87.000 
87.920 

Jneh, 
0. 
.000383 
.000887 
.001433 
.001533 
.001833 
.001967 
.002300 
.002567 
.002867 
.003067 
.003400 
.004033 
.004587 
.005267 
006000 
1007433 
.008467 
.010700 
.011338 
.014333 
.015833 
.020067 
.021767 
.0267 
.0300 

Inch. 
0. 

.000333 
.000534 
.000566 
.000100 
.000100 
.000334 

.000267 

.000300 

.000200  ' 

.000333 

.000633 

.000534 

.000700 

.000738 

.001433 

.001034 

.002233 

.000633 

.001500 
.004234 
.001700 
.004933 
.0033 

Inch. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initialload, 
RlaaUo  limit. 

Tenaile  atrength. 

-  

1      4,500 

'      4,750 
1      5,000 
1     6,250 
,      6,500 
1      5  750 

.000333 

.000333 

6,000 

1 

8,250 
6,500 
6.750 
7.000 
7.ti50 
7.500 
7.750 
8.000 
8.250 
8,500 
8.750 
•,000 
9,250 
9,480 

1 

1 

1 

1 

1 

...... ......J. ........... 

.     1 

1 

::::::::::::i:::::::::::! 

1 

1 

1 

General  summary, 

Tenaile  strangih  per  aqnare  inch  of  original  section ponnda. 

£la« tie  limit  per  aqnare  inch  of  originu  section do.. 

Elongation  per  incii  after  mptnre inch.. 


Elongation  per  inch  under  atrain  at  elastlo  limit do. . . 

Bednction  in  diameter  at  point  of  rapture 


-do. 


87,020 

17,000 

.0400 

.001833 

.034 


KednctloD  in  area  after  rupture,  per  cent  of  original  aeotion 11.8 

Poaitlon  of  rupture ".Ofiromneok 

Character  of  broken  anrfaoe 60  per  cent  light  yellow,  40  per  ceii  t  lavender  color 

Elongation  of  inch  aectiona ".  02, ".  02. ".  08* 
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BRASS  AND   BRONZE. 
Ko.  5197. 

Duplicate  of  No.  519C. 


DiameteT,  ''.504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Blonsation 
perlnelL 

1 

Permanent 
set. 

Snooeisire 
Dennanenlr 

Bamarka. 

Total. 

PflTMiuure 

•el 

P<nmd9. 
260 
1.250 
2,500 
3,750 
4,000 
4,250 
4,500 
4.760 
5.000 
5,250 
5.500 
5,750 
6.000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,600 
7,760 
8,000 
8.250 
8.500 
8.760 
9,000 
9.250 
9,600 
9.750 
10,000 
10,250 
10,476 

Pounda. 
1,000 
6.000 
10,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
83,000 
84,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41.000 
41.900 

Ineh. 
0. 

.000333 
.000733 
.001167 
.001267 
.001333 
.001600 
.001633 
.001800 
.002000 
.002200 
.002567 
.002833 
.003067 
.003400 
.003867 
.004533 
.005033 
006000 
.006800 
.008133 
.009200 
.011838 
.012833 
.015000 
.016067 
.020000 
.022000 
.025667 
.027833 
.0383 

Inch. 
0. 
.000333 
.000400 
!000434 
.000100 
.000066 
.000167 
.000133 
.000167 
.000200 
.000200 
.000367 
.000266 
.000234 
.000333 
.000467 
.000666 
.000500 
.000967 
.000800 
.001333 
.001067 
.002138 
.001600 
.002167 
.001967 
003033 
.002000 
.003667 
.002166 
.005467 

0. 

IfidL 
0. 

Initialload. 
KlaaUo  limit. 

Tenslla  strength. 

t 

1 

1 

1 

.000100 

.000100 

. 

1 

i 

i 

1 

1 

1 

I 

1 

::::;:::;:::i::::;:::.::: 

1 

General  aummarff. 

Tensile  strength  per  square  inch  of  original  section poonds..    41,900 

Blastio  limit  per  sanare  inch  of  original  section do...    82.000 

Blongation  per  inch  after  rnptnre inch..      .4670 

Elongation  per  inch  nndersnain  at  elastic  limit... do.. 

Bednctlon  in  diameter  at  point  of  mptore do.. 

Bedoction  in  area  after  mptare.  per  cent  of  original  section 

Position  of  rnptnre at  middle  of  stem 

Character  of  broken  sarfiMe lavender  color,  with  light  yellow  metal  interspersed 

Blongation  of  inch  sections ".02,  "  "^  "  *^ 


ii.e 


BBA8S   AND  BBOKZE. 


267 


KETAL  FOE  S-DTOH  SABOT,  EUKfiKA  SHELL. 
n^^^^^i44r^^  i^^ P«r  cent. .  76 

No.  6472. 


-#%" 


1:557" 


296' 


Sectional  area,  .10  square  inch. 

Elastic  limit,  686  pounds  =  6,860  pounds  per  square  inch. 

Tensile  strength,  2,614  pounds  =  26,140  pounds  per  square  inch. 

Elongation  in  2  inches,  '^67  =  33.6  per  cent. 

Elongation  of  inch  sections,  '^32*,  ^'.36. 

Diameter  at  fracture,  ^'.30  jl  area,  .071  square  inch. 

Contraction  of  area,  29.0  per  cent. 

Appearance  of  fracture,  uniform  lemon-yellow  color. 
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BRASS  AND  BRONZE. 


ITo.  4924a. 

Specimen  from  runner  of  bronze  as  above  described. 

Diameter,  ".564. 

Sectional  area,  ,25  square  inch. 

Tensile  strength,  2,990  pounds  =  11,900  pounds  per  square  inch. 

Appearance  of  fracture,  light-yellow  color,  spongy.  Before  testing; 
the  specimen  showed  spongy  metal  near  one  end.  Fracture  occurred 
at  that  place. 

BBOHZB  FROM  WATSRTOWV  AaSSHAL  FOUVSRT. 

(  Cu percent-.  88 

Oomposition <  Sn do 8 

(Zn do 4 

No.  5202. 

Diameter,  '^564. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3''. 


'  AppUed  loads. 

Elongation 
per  inch. 

Snooeaaive 
elongation 
perlnoh. 

Permaaent 
aet. 

SocoeasiTe 

permanent 

aet. 

•Rjii«M»V>- 

Total 

PerMnare 
inch. 

Pounds. 
250 
600 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,600 
2,750 
8.000 
8,260 
8,500 
8,750 
4,000 
4,250 
4.500 
4,750 
5,000 
6.600 
0.000 
0,600 
7,000 
7,500 
8,000 
8,600 
9,000 
9,100 

Poicndf. 
1,000 
2,000 
8,000 
4,000 
6,000 
0,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
10.000 
17,000 
18,000 
19,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80.000 
82,000 
84,000 
86,000 
86.040 

Inch, 
0. 

.000133 
.000207 
.000400 
.000567 
.000067 
.000738 
.000807 
.001000 
.001107 
.001233 
.001888 
.001567 
.001867 
.002283 
.003800 
.004100 
.005007 
.006067 
.011907 
.0288 
.0400 
.0607 
.0600 
.1007 
.1207 
.1638 
.2000 

0. 

.000132 
.000134 
.000188 
.000107 
.000100 
.000000 
.000184 
.000188 
.000107 
.000000 
.000100 
.000234 
.000300 
.000300 
.001007 
.000600 
.001507 
.003000 
.003300 
.011888 
.0107 
.0107 
.0233 
.0207 
.0900 
.0300 
.0307 

0. 

Inch. 
0. 

Initialload. 

.000100 

.000100 

.000238 

.000133 

mattio  limit. 

TenaUeatrength. 

.000900 

.000607 

.010000 

.009100 

6roiioraZ  ttiiiiiiiary. 

Tenaileatrengthperaquareinchof oriffinalaeotion ponnda..    86,640 

Slaaticlimit  per  aouare  inch  of  originiu  aection - do...    12,000 

Slongation  per  inon  after  mplnre inch..      .8167 

Elongation  per  inoh  under  strain  at  elaaticlimit do.. 

Reduction  in  diameter  at  point  of  mptore do.. 

Reduction  in  area  after  mptnre,  per  cent  of  original  aection 27.6 

Poaition  of  rupture ".  18  firom  neek 

Character  of  broken  BurfiMM uniform  light  t«Uow 

Elongation  of  ineh  leotiona ".87*,".»,'M8 
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COPPERS  FOE  USE  DT  PEESSUEE  GAUGES. 

CURVES    OF  PRESSURE  FOR   i„  SQUARE  INCH  AND  ^  SQUARE  INCB 

GAUGES, 

No.  6297. 

Copper  cylinders  from  lot  of  copper  purchased  October,  1893.    Mean 
compression  of  ten  cylinders. 

Table  for  use  with  crusher  gauge  3V  square  inch  area. 

Mean  dimensions  of  coppers:  Length,  ".4996;  diameter,  ".2054. 


/X«d|j 

Tatftl«otiiiiTe4«ion. 

I 

(Mir- 

/             I 

g'^^.Al             1 

rfcvtiod 

/rr/  '^  1  " 

3. 

4. 

5, 

fl. 

T. 

9. 

0. 

10. 

MofiD. 

fttt*. 

h^l        • 

\povndM.  I  Inrh,  f  Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

3,000  0             \0.              O.            0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

•.OCM  .0001  /  .0001       .0002 

.0001 

.0001 

.0003 

.0002 

.0001 

.0002 

.0005 

.0002 

.0002 

9.000     .0006  /  .0002      .0004 

10,000                  / 

.0002 

.0002 

.0006 

.0003 

.0003 

.0007 

.0007 

.0004 

.0003 

.0005 

.0008 

11000    ,0017      .OOIO  /  .0010 

.0018 

.0004 

.0020 

.0005 

.0015 

.0021 

.0015 

.0014 

.0013 

hi'SSl      1       1 

.0021 
.0034 
.0055 

IS,  000  1  .  00&5  I  .  0056  \   -  £^2 

.0080 

.0050 

.0060 

.0017 

.0060 

.0068 

.0065 

.0057 

it 000    : 0075  /  .ooee  /  .ooeo 

.0085 

.0065 

.0070 

.0035 

.0072 

.0079 

.0070 

.0008 

.0065 

17,000  '  .0091   /  .0097  /      0€^ 

.0095 

.0080 

.0102 

.0063 

.0000 

.0097 

.0078 

.0078 

.0074 

18.000     .0125  /  .01O4   /   -  J??f 
1»,000     .0130  /  .012O   /    -Olio 

.0120 

.0102 

.0112 

.0070 

.0103 

.0125 

.0105 

.0106 

.0102 

.0130 

.0115 

.0132 

.0090 

.0120 

.0135 

.0125 

.0121 

.0117 

2;000      niS  1     0\40    1   .  013«  /  .0166 

.0135 

.0155 

.0106 

.0144 

.0150 

.0135 

.0140 

.om 

,   21,000 

.0107      .0160  /    .0150      -OIW 

.0160 

.0170 

.0125 

.0160 

.0175 

.0165 

.0160 

.0155 

\   2,000 

0102  '  .0178   1   .  0176      .0190 

.0168 

.0101 

.0145 

.0182 

.0191 

.0175 

.0179 

.0174 

V  ?^000 

XSK/     moS  /  .01»5      .02  1 

.0195 

.0215 

.0160 

.0102 

.0220 

.0205 

.0199 

.0193 

\^wr.0226i:OM6   /  .0211       .OSO 

.0208 

.0230 

.0184 

.0224 

.0243 

.0220 

.0219 

.0213 

\  *,«»  !   (KMS  1    /».^s    /  .  0250       .0276 

.0230 

.0245 

.0200 

.0234 

.0250 

.0242 

.0236 

.0229 

.0255 

.0270 

.0218 

.0252 

.0270 

.0255 

.0256 

.0249 

n,ooi 

0   .0356    .0^  /   .  0333       -0356 
;   .0375      So5   1   .0332   /  -^ 

.0270 

.0290 

.0233 

.0273 

.0297 

.0280 

.0277 

.0269 

28,00 

.0293 

.0310 

.0260 

.0300 

.0320 

.0307 

.0300 

.0202 

S.0O 

.0310 

.0335 

.0287 

.0320 

.0346 

.0323 

.0314 

80,00 

.0328 

.0861 

.0310 

.0338 

.0365 

.0845 

.0344 

.0335 

81.00 

.0356 

.0376 

.0335 

.0360 

.0380 

.0370 

.0365 

.0355 

S,0O 

.0376 

.0415 

.0350 

.0390 

.0405 

.0385 

.0388 

.0878 

38.00( 

.0401 

.0425 

.0375 

.0397 

.0426 

.0410 

.0410 

.0400 

j  u,w 

.0480 

.0455 

.0390 

.0430 

.0455 

.0440 

.0437 

.0426 

1  Mi  Mil   nj^ 

.0477   /.*'-i^    I     -S20 

.0445 
.0477 

.0470 
.0498 

.0415 
.0436 

.0445 
.0478 

.0475 
.0497 

.0460 
.0480 

.0454 
.0480 

.0443' 
.0469 

/  avfWV 

37,000 

.06)3 
.0538 

.0495 
.0520 
.0545 

.0525 
.0548 
.0570 

.0574 
.0491 
.0513 

.0594 
.0520 
.0533 

.0518 
.0545 
.0566 

.0505 
.0525 
.0560 

.0503 
.0525 
.0551 

.0492 
.0514 
.0540 

39,000 

.0667 

.  0555  f  .  0^^ 

.0586 

.0570 

.0591 

.0633 

.0562 

.0595 

.0580 

.0575 

.0564 

40,  MO 

.0586 

.0617 

.0581 

.0618 

.0560 

.0593 

.0615 

.0505 

.0598 

.0587 

41,000 

.0611 

.060i  /  .055«-» 
0623      .  0'3t>f 

.0640 

.0620 

.0058 

.0580 

.0620 

.0636 

.0620 

.0624 

.0613 

42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
40.000 
50,000 
51,000 
52.000 
53,000 
S4.000 
55,000 
M.0O0 
57,000 
[   58.000 
».OQQ 

y.ooo 

•1,000 

.0634 

.0663 

.0636 

.0678 

.0602 

.0633 

.0660 

.0638 

.0646 

.0635 

.0664     .0054  1   .  Oft*-f 

.OOQl 

.0664 

.0607 

.0627 

.0665 

.0685 

.0675 

.0675 

.0664 

.0689     .0686 

.o*f^^ 
o****5 

oSoo 

.0720 

.0684 

.0720 

.0654 

.0690 

.0720 

.0695 

.0698 

.0687 

.0715 

.0601 

.0745 

.0710 

.0750 

.0680 

.0715 

.0750 

.0730 

.0725 

.0714 

.0785 

.0729 

.0^60 

.0734 

.0775 

.0708 

.0780 

.0765 

.0744 

.0744 

.0732 

.0750 

.0750 

.0^01 

.0761 

.0805 

.0735 

.0760 

.0790 

.0770 

.0772 

.0760 

.0791 

.0760 

.  OSiO 

.0780 

.0824 

.0752 

.0797 

.0830 

.0810 

.0800 

.0788 

.0615 

.0797 

.0045 

.0800 

.0850 

.0772 

.0810 

.0840 

.0830 

.08?3 

.0811 

.0833 

.0826 

.  Ofi75 

.0815 

.0880 

.0808 

.0834 

.0865 

.0850 

.0851 

.0839 

.0665 

.8054 

.0893 

.0855 

.0805 

.0845 

.0860 

.0890 

.0868 

.0873 

.0861 

.0804 

t0879 

.  0«25 

0873 

.0930 

.0860 

.0890 

.0920 

.0904 

.0900 

.0888 

.0910 

.0902 

.  095C 

.0910 

.0958 

.0675 

.0920 

.0955 

.0925 

.0927 

.0915 

•  0938 

.0988 

.  O980 

.0960 

.0975 

.0896 

.0940 

.0970 

.0950 

.0949 

.0937 

.0960 

•0960 

.  JOOO 

.0962 

.1018 

.0925 

.0963 

.0994 

.0980 

.0976 

.0964 

.0984 

•  0978 

.  1030 

.0989 

.1034 

.0060 

.0991 

.1025 

.1010 

.1004 

.0992 

.1020 

.1000 

lit.  JO 

•  5p4<» 

.  1055 

.1015 

.1055 

.0990 

.1015 

.1060 

.1030 

.1030 

.1018 

.1041 

.1032 

.  1075 

,1045 

,1080 

.1015 

.1060 

.1083 

.1070 

.1059 

.1046 

.1070 

.1050 

IlllO 

.1065 

.1110 

.1035 

.1076 

.1100 

.1086 

.1082 

.1069 

.1120    .1105 

1125 

.1088 

.1140 

.1065 

.1000 

.1135 

.1098 

.1105 

.1092 

H.  Ex.  92 
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COPPERS  FOB   USE   IN   PRESSURE   GAUGES. 
Ko.  6297— Continued. 


Load  per 

Total  compression. 

Bquare 
inch  on 

Mean 

crasher 

oor- 

gftaK«t:Ai 

x«eted 

squAre 
inch 

1. 

2. 

8. 

4. 

6. 

0. 

7. 

8. 

9. 

10. 

Mean. 

■eto. 

area. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch, 

Iiuk. 

62,000 

.1148 

.1140 

.1113 

.1147 

.1105 

.1165 

.1079 

.1120 

.1170 

.1135 

.1132 

.1119 

03.000 

.1165 

.1165 

.1149 

.1191 

.1138 

.1184 

.1100 

.1146 

.1?«0 

.1165 

.1160 

.1147 

6i,000 

.1195 

.1185 

.1166 

.1205 

.1165 

.1216 

.1138 

.1175 

.1215 

.1186 

.1185 

.1172 

05,000 

.1216 

.1216 

.1192 

.1226 

.1186 

.1247 

.1165 

.1205 

.1253 

.1210 

.1211 

.1198 

.66,000 

.1250 

.1247 

.1225 

.1200 

.1215 

.1270 

.1180 

.1230 

.1280 

.1235 

.1239 

.1226 

67,000 

.1276 

.1259 

.1240 

.1289 

.1239 

.1200 

.1210 

.1249 

.1323 

.1265 

.1204 

.1251 

68,000 

.1293 

.1288 

.1265 

.1304 

.1262 

.1326 

.1231 

.1276 

.1332 

.1290 

.1280 

.1272 

09,000 

.1326 

.1320 

.1280 

.1343 

.1285 

.1338 

.1258 

.1306 

.1365 

.1310 

.1313 

.1299 

70,000 

.1370 

.1350 

.1306 

.1365 

.1310 

.1368 

.1279 

.1325 

.1410 

.1350 

.1342 

.1328 

71,000 

.1380 

.1359 

.1346 

.1384 

.1329 

.1395 

.1308 

.1365 

.1434 

.1385 

.1368 

.1854 

72,000 

.1401 

.1389 

.1366 

.1416 

.1380 

.1420 

.1338 

.1375 

.1470 

.1397 

.1396 

.1381 

73,000 

.1428 

.1410 

.1407 

.1443 

.1392 

.1437 

.1366 

.1397 

.1506 

.1426 

.1420 

.1406 

74,000 

.1449 

.1449 

.1420 

.1466 

.1416 

.1476 

.1380 

.1429 

.1640 

.1445 

.1449 

.1435 

76,000 

.1470 

.1470 

.1446 

.1490 

.1443 

.1603 

.1405 

.1466 

.1666 

.1466 

.1471 

.1457 

76.000 

.1500 

.1488 

.1465 

.1520 

.1460 

.1626 

.1436 

.1479 

.1620 

.1510 

.1500 

.1486 

77,000 

.  1521 

.1515 

.1489 

.16U 

.1606 

.1665 

.1457 

.1502 

.1676 

.1515 

.1629 

.1515 

78,000 

.1555 

.1542 

.1520 

.1566 

.1517 

.1584 

.1481 

.1535 

.1696 

.1555 

.1565 

.1641 

79,000 

.1585 

.1562 

.1546 

.1596 

.1640 

.1616 

.1508 

.1553 

.1725 

.1580 

.1581 

.1667 

80,000 

.1005 

.1589 

.1690 

.1608 

.1670 

.1645 

.1536 

.1680 

.1765 

.1607 

.1600 

.1503 

81,000 

.1628 

.1620 

.1600 

.1638 

.1693 

.1670 

.1660 

.1610 

.1805 

.1630 

.1636 

.1621 

82,000 

.1652 

.1640 

.1616 

.1674 

.1620 

.1696 

.1582 

.1630 

.1845 

.1658 

.1061 

.1617 

83,000 

.1680 

.1660 

.1642 

.1699 

.1640 

.1736 

.1610 

.1660 

.1886 

.1680 

.1680 

.1675 

84,000 

.1704 

.1679 

.1670 

.1724 

.1666 

.1764 

.1640 

.1684 

.1928 

.1718 

.1718 

.1704 

85,000 

.1730 

.1705 

.1698 

.1738 

.1690 

.1790 

.1660 

.1710 

.1980 

.1735 

.1744 

.1730 

86,000 

.1736 

.1735 

.1729 

.1770 

.1704 

.1827 

.1689 

.1740 

.2016 

.1770 

.1772 

.1758 

87,000 

.1770 

.1760 

.1760 

.l&OO 

.1741 

.1868 

.1705 

.1775 

.2038 

.1806 

.1802 

.1788 

88,000 

.1792 

.1778 

.1770 

.1820 

.1760 

.1891 

.1736 

.1786 

.2088 

.1800 

.1828 

.1814 

89,000 

.1820 

.1810 

.1791 

.1840 

.1787 

.1926 

.1767 

.1820 

.2120 

.1875 

.1855 

.1841 

90,000 

.1847 

.1828 

.1815 

.1875 

.1815 

.1940 

.1789 

.1840 

.2190 

.1880 

.1882 

.1868 

91.000 

.1869 

.1847 

.1836 

.1896 

.1839 

.1966 

.1806 

.1859 

.2210 

.1890 

.1902 

.1888 

92,000 

.1887 

.1870 

.1865 

.1946 

.1864 

.2015 

.1824 

.1890 

.2248 

.1910 

.1931 

.1917 

93.000 

.1920 

.1896 

.1896 

.1955 

.1880 

.2036 

.1847 

.1920 

.2292 

.1946 

.1950 

.1M5 

04,000 

.1950 

.1920 

.1920 

.1960 

.1906 

.2054 

..1870 

.1936 

.2800 

.2000 

.1982 

.1068 

96,000 

.1960 

.1935 

.1945 

.1970 

.1940 

..2084 

.1896 

.1955 

.2820 

.2026 

.2003 

.1089 

96,000 

.1975 

.1962 

.1970 

.2010 

.1986 

.2116 

.1911 

.1997 

.2363 

.2030 

.2032 

.2018 

97,000 

.2005 

.1997 

.1090 

.2035 

.1991 

.2165 

.1946 

.2012 

.2380 

.2070 

.2058 

.2044 

98,000 

.2026 

.2010 

.2025 

.2056 

.1995 

.2165 

.1976 

.2033 

.2407 

.2089 

.2078 

.2064 

99,000 

.2048 

.2032 

.2040 

.2074 

.2005 

.2186 

.1990 

.2065 

.2440 

.2100 

.2097 

.2063 

100,000 

.2070 

.2052 

.2054 

.2100 

.2022 

.2225 

.2007 

.2078 

.2459 

.2120 

.2119 

.2106 

COPPERS  FOR  USE   IN  PRESSURE   GAUGES. 
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Copper  cylinders  from  same  lot  of  copper  as  No.  6297.    Mean  com- 
pression of  ten  cylinders. 

Table  for  use  with  crasher  gange,  ^V  square  inch  area. 

Mean  dimensions  of  coppers:  Length,  ".4996;  diameter,  ".2618. 


1 

Total  oompreBsion. 

— J 

aqvmn 
faehon 

Mean 

1 

enuherl 

cor- 

^wf^iW 

rected 

/i5sr  '•    "• 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mmb. 

seta. 

/  Mrem.    / 

LP^tmdM.    Inch,  jjnch. 

Inch, 

/vieA. 

Inch. 

IneK 

Inch. 

Ineh. 

Ineh. 

Ineh, 

Ineh, 

Inch. 

/     3,000  0.           k>. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

/     e,000     .0O18      .0015 

.0040 

.0025 

.0011 

.0002 

.0030 

.0026 

.ifm 

.0026 

.0033 

.0020 

/     9,000      .OOf^  I  .012C 

.0148 

.0147 

.0106 

.0050 

.0166 

.0145 

.0141 

.0140 

.0136 

.0121 

1    10,000 

.0161 

11,000                  I 

.0203 

12,000      .OUO  1  .0240 

.0265 

.0246 

.0228 

.0205 

.0270 

.0288 

.0260 

.0260 

.0350 

.0343 

J3.000                  1 

.0281 

14,000 1                1 

.0318 

f  15.  OOO  1  -  0993   1  -  0375 

.0400 

.0340 

.0356 

.0336 

.0802 

.0395 

.0396 

.0390 

.0366 

.0355 

jfSSI  -0443   /  .0456 
ifoSa/.O^O   /  .0537 

tt000/-OO83    1   .£5f2 

.0421 

.0400 

.0370 

.0355 

.0420 

.0430 

.0420 

.0417 

.0404 

.0383 

.0475 

.0461 

.0480 

.0400 

.0475 

.0475 

.0466 

.0470 

.0456 

.0444 

.0620 

.0506 

.0170 

.0447 

.0525 

.0525 

.0510 

.0610 

.0500 

.0489 

.0604 

.0560 

.0525 

.0497 

.0560 

.0566 

.0560 

.0560 

.0647 

.0536 

.0615 

.0602 

.0560 

.0538 

.0613 

.0616 

.0607 

.0607 

.0503 

.0583 

.0660 

.0637 

.0606 

.0505 

.0668 

.0666 

.0650 

.0651 

.0637 

.0626 

.0710 

.0701 

.0655 

.0638 

.0709 

.0716 

.0707 

.0706 

.0693 

.0681 

.0758 

.0740 

.0700 

.0606 

.0750 

.0759 

.0746 

.0748 

.0736 

.0725 

».ooo 

25.000 

»,ooo 

27.«)0 
tt,UOO 
W.OOO 
30,000 
21,000 
»,000 
»,000 

OTTS  »  .orjs^ 

.(1796 

.0791 

.0750 

.0740 

.0800 

.0815 

.0800 

.0790 

.0786 

.0778 

oi&3      .0033 

.0865 

.0840 

.0805 

.0785 

.0836 

.0866 

.0840 

.08St9 

.0833 

.0821 

"^1        .0079      .0920 

.0882 

.0855 

.0840 

.0002 

.0911 

.0897 

.0900 

.0888 

.0876 

'O^       .OM3       .0966 

.0044 

.0906 

.0805 

.0049 

.0956 

.0951 

.0955 

.0940 

.0938 

'^^       .0»S7      .1007 

.0995 

.0960 

.0940 

.1000 

.1007 

.0996 

.1001 

.0988 

.0976 

•^S       .lOSS      .1062 

.1045 

.1002 

.0905 

.1055 

.1056 

.1060 

.1060 

.1040 

.1038 

*  109O       .  l€>»0 

.1121 

.1100 

.1045 

.1040 

.1096 

.1115 

.1108 

.1009 

.1090 

.1077 

'  113S       .  il3« 

.1168 

.1138 

.1115 

.1095 

.1160 

.1166 

.1147 

.1150 

.1140 

.1127 

*  iiS    :  n  ^>s 

.1226 

.1200 

.1151 

.1150 

.1197 

.1220 

.1200 

.1200 

.1191 

.1178 

".  1235       .  1  -^  Jf 

.1266 

.1240 

.1213 

.1200 

.1235 

.1260 

.1252 

.1260 

.1240 

.1227 

.1326 

.1300 

.1260 

.1256 

.1306 

.1318 

.1305 

.1310 

.1296 

.1283 

asloOO     .'  1330  /    _  1  '^  *3 

.1370 

.1350 

.1312 

.1302 

.1350 

.1366 

.1360 

.1360 

.1345 

.1331 

.1421 

.1398 

.1366 

.1354 

.1405 

.1416 

.1408 

.1415 

.1397 

.1383 

\  TI.OOO 

«,ooo 

3B,000 

40,000 

41,000 

42,000 

43,000 

44,000 

45,000 

46.000 

47.000 

48.000 

48,000 

50.000 

51,000 

5&000 

53,000 

S4,000 

56,000 

M,000 

67,000 

58,000 

80.000 

M,000 

£.000 

tt,000 

68.000 

64.000 

«.000 

•J  000 

1436       "   1^^ 

.1485 

.1460 

.1416 

.1406 

.1460 

.1475 

.1466 

.1460 

.1450 

.1436 

.14M 

.1550 
.1600 
.1047 
.1090 
.1748 
.1799 
.1843 
.1895 
.1939 
.1990 
.2030 
.2070 
.2105 

^  1495 

.1526 

.1500 

.1465 

.1456 

.1606 

.1520 

.1613 

.1515 

.1499 

.1486 

ir»-iT 

.1584 

.1550 

.1520 

.1506 

.1655 

.1568 

.1560 

.1570 

.1551 

.1537 

'  1  ;^07 

.1634 

.1610 

.1563 

.1556 

.1610 

.1630 

.1610 

.1610 

.1602 

.1588 

~  l€t4S 

.1670 

.1644 

.1616 

.1608 

.1655 

.1660 

.1666 

.1665 

.1648 

.1634 

'  J  TOO 

.1740 

.1705 

.1060 

.1655 

.1710 

.1710 

.in5 

.1710 

.1700 

.1686 

;  1742 

17»1 

.1773 

.1766 

.1720 

.1705 

.1748 

.1766 

.1760 

.1756 

.1747 

.1733 

.1820 

.1795 

.1762 

.1750 

.1805 

.1808 

.1808 

.1805 

.1794 

.1780 

1S3S>       .  1870 

.1853 

.1802 

.1791 

.1852 

.1860 

.1856 

.1860 

.1842 

.1828 

.1885 

.1865 

.1845 

.1899 

.1876 

.1008 

.1900 

.1888 

.1874 

.1936 

.1900 

.1890 

.1935 

.1966 

.1946 

.1941 

.1935 

.1921 

.1981 

.1940 

.1935 

.1990 

.1994 

.1997 

.1997 

.1980 

.1960 

.  -1  »*  '  *^ 

.'2110 
3320 

.  33^B^ 

.  2047 

.2020 

.1980 

.1990 

.2020 

.2037 

.2040 

.2036 

.2023 

.2008 

.2001 

.2061 

.2040 

.2026 

.2060 

.2080 

.2080 

.2080 

.2066 

.3061 

l>130 

.2095 

.2075 

.2060 

.2120 

.2116 

.2125 

.2120 

.2106 

.3093 

I  '^176 

.2146 

.2126 

.2113 

.2160 

.2159 

.2170 

.2156 

.2151 

.3137 

.2157 
.2103 

,  trill 

.2177 

.2155 

.2140 

.2196 

.2201 

.2196 

.2185 

.2184 

.3170 

,  -i« 

.2218 

.2105 

.2176 

.3240 

.2236 

.2236 

.2226 

.2225 

.3211 

.2250 

.  21iK4 

.2250 

.2235 

.2211 

.2290 

.2277 

.2278 

.2200 

.2261 

.2247 

.2207 

.  2:i*^l 

.2281 

.2275 

.2241 

.2320 

.2313 

.2306 

.3291 

.2286 

.2283 

.2306 

.  2iitS2 

.2320 

.2315 

.2289 

.2345 

.2346 

.2347 

.3330 

.2333 

.2320 

.2336 

.^00 

.2860 

.2380 

.2323 

.2389 

.2380 

.2375 

.2360 

.2365 

.2352 

.2373 

-3428 

.2384 

.2375 

.2360 

.2426 

.2414 

.2406 

.2395 

.2400 

.2387 

.2405 

.  3030 

.3U66 

.2426 

.2410 

.2397 

.2450 

.2440 

.2441 

.2426 

.2434 

.2421 

.2448 

.S4©6 

.2443 

.2438 

.2420 

.2480 

.2476 

.2466 

.2460 

.2461 

.2448 

.2472 

.2i^32 

.2481 

.2465 

.2452 

.3510 

.2605 

.2497 

.2490 

.2404 

.2481 

.2M5 

.S-'i^ 

.26U 

.2604 

.2490 

.2545 

.2540 

.2530 

.2626 

.2528 

.2515 

.2546 

-&eo 

.2640 

.2536 

.2530 

.2566 

.2570 

.2560 

.2660 

.2556 

.2543 

.2506 

:^(iio 

.2660 

.2562 

.2660 

.2596 

.2586 

.2586 

.3680 

.2579 

.2606 

•55 

12^40 

.2690 

.2680 

.2570 

.2620 

.2615 

.2610 

.3606 

.2609 

.2596 

.2626 

3665 

.2628 

.2600 

.2660 

.2636 

.2682 

.3638 

.2636 

.2633 

.2646 

.3000 

.2660 

.3040 

.2626 

.2678 

.2660 

.2660 

.3669 

.2660 

.3647 

.2670 

.3^715 

.2668 

.2665 

.2660 

.2704 

.2688 

.2690 

.3681 

.2686 

.3674 

.2606 
.2728 

.  3T^^0 

.2700 

.2691 

.2078 

.2730 

.2710 

.2702 

.3710 

.2713 

.3701 

276  COPPERS   FOR   USE    IN    PRESSURE   GAUGES. 

Ko.  6298— Continued. 


Load  per 

Total  compression. 

aqnare 
Inchon 

Mean 

onuher 

cor- 

gange,,^ 

rected 

square 
inch 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

aeto. 

area. 



PoundM. 

Inch. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch, 

Inek. 

71,00C 

.2751 

.  2751 

.2761 

.  2720 

.2715 

.2700 

.2749 

.2731 

.2731 

.2710 

.2785 

.2723 

72,000 

.2775 

.2770 

.2787 

.2735 

.2732 

.2725 

.2775 

.2756 

.2755 

.2759 

.2757 

.2745 

73,000 

.2798 

.2789 

.2808 

.2766 

.2765 

.2745 

.2805 

.2780 

.2779 

.2779 

.2781 

.2769 

74,000 

.2822 

.2815 

.2830 

.2789 

.2791 

.2765 

.2821 

.2803 

.2805 

.2805 

.2805 

.2793 

75,000 

.2845 

.2840 

.2851 

.2815 

.2805 

.2786 

.2845 

.2825 

.2835 

.2827 

.2827 

.2815 

76,000 

.2866 

.2865 

.2871 

.2835 

.2828 

.2809 

.2870 

.2837 

.2840 

.2847 

.2848 

.2837 

77,000 

.2886 

.2882 

.2800 

.2852 

.2850 

.2835 

.2892 

.2870 

.2860 

.2868 

.2860 

.2858 

78,000 

.2910 

.2005 

.2910 

.2873 

.  2870 

.2853 

.2910 

.2880 

.2891 

.2898 

.2801 

.2880 

79,000 

.2930 

.2930 

.2940 

.2897 

.2890 

.2871 

.2930 

.2909 

.2910 

.2906 

.2911 

.2900 

80,000 

.2945 

.2945 

.2955 

.2911 

.2916 

.2898 

.2050 

.2927 

.2930 

.2929 

.2931 

.2920 

81,000 

.2965 

.2908 

.2975 

.2934 

.2025 

.2920 

.2979 

.2938 

.2949 

.2950 

.2950 

.2339 

82,000 

.2982 

.2986 

.3000 

.2955 

.  2942 

.2939 

.2990 

.2960 

.2970 

.2971 

.2970 

.2959 

83,000 

.8003 

.3005 

.3010 

.2977 

.2965 

.2950 

.3009 

.2985 

.2080 

.2086 

.2988 

.2977 

84,000 

.8024 

.3023 

.3030 

.2994 

.2984 

.2970 

.3028 

.8005 

.3005 

.3010 

.3007 

.2997 

85,000 

.3039 

.3040 

.3049 

.3011 

.3002 

.2990 

.3050 

.3020 

.3026 

.3029 

.3026 

.3016 

80,000 

.3054 

.3059 

.3065 

.3027 

.3022 

.3010 

.3065 

..3027 

.3032 

.3045 

.3041 

.3031 

87,000 

.3076 

.3075 

.3079 

.  3045 

.3040 

.3020 

.3083 

.3050 

.3058 

.3068 

.3050 

.9049  1 

88,000 

.3090 

.3094 

.3099 

.3060 

.3054 

.3032 

.3105 

.3070 

.3076 

.3080 

.3076 

.ao6o 

89,000 

.3110 

.3110 

.3118 

.8079 

.3070 

.3059 

.3116 

.3087 

.3094 

.3094 

.3094 

.3084 

90,000 

.3122 

.3128 

.8130 

.3005 

.3089 

.3070 

.3125 

.3103 

.3120 

.3110 

.3109 

.3099 

91,000 

.3136 

.3130 

.3150 

.3114 

.3102 

.3088 

.3140 

.3120 

.3130 

.3125 

.3124 

.3114 

92.  UUO 

.3150 

.8150 

.3165 

.3128 

.3119 

.3102 

.3152 

.3135 

.3143 

.3150 

.3139 

.3130 

93,000 

.3165 

.3175 

.3175 

.3144 

.3135 

.3120 

.3170 

.3149 

.3156 

.3161 

.3155 

.3146 

94.000 

.3183 

.3187 

.3195 

.  3155 

.3150 

.3135 

.3185 

.3170 

.3170 

.3177 

.3171 

.3162  ' 

05.000 

.3194 

.3203 

.3205 

.3170 

.3160 

.3150 

.3201 

.3185 

.3188 

.3195 

.3185 

.3176 

96,000 

.3210 

.3215 

.3220 

.3188 

.8175 

.3165 

.3210 

.3200 

.  3205 

.3210 

.3200 

.3191 

97,000 

.3221 

.3230 

.3231 

.3199 

.8190 

.3180 

.  3223 

.3215 

.3215 

.3226 

.3213 

.3204 

98,000 

.3235 

.3240 

.8250 

.3213 

.3205 

.3195 

.3210 

.3230 

.3230 

.3236 

.3227 

.3218 

99,000 

.3249 

.3255 

.3260 

.3229 

.8224 

.8208 

.3253 

.3244 

.3243 

.3246 

.3241 

.3232 

100.000 

.3256 

.8270 

.3270 

.8245 

.8239 

.3225 

.3265 

.3256 

.32.1 

.3265 

.3255 

.3246 

COPPERS   FOR  USE   IN  PRESSURE   GAUGES. 
No.  6302. 
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Copper  cylinders  from  lot  received  at  Sandy  Hook,  May  22,  1890. 

Aiean  compression  of  ten  cylinders. 

TaWe  for  nse  with  crusher  gauge,  -jV  square  inch  area. 

3/ea/j  dimensions  of  coppers:  Length,  ".4996;  diameter,  ".2510. 


278  COPPERS   FOB  USE   IN  PRESSURE   GAUGES. 

No.  6302-Oontinued. 


Loadper 
aquare 
Inchon 
omaher 

'ur 

area. 

Mean 
oor- 

lected 
aeto. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

PottvuJb. 
77,000 
78,000 
70,000 
80,000 
81,000 
82,000 
83.000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
90,000 
91,000 
92,000 
98,000 
94,000 
95,000 
96,000 
97,000 
98,000 
99,000 

100,000 

Tneh, 
.3028 
.8050 
.30'/0 
.8089 
.8110 
.3125 
.3145 
.3160 
.3179 
.3196 
.3213 
.8229 
.3244 
.8260 
.8275 
.8288 
.8802 
.8310 
.8331 
.3346 
.8366 
.8360 
.8380 
.8303 

Inch. 
.8028 
.3047 
.3068 
.3087^ 
.3106 
.3124 
.3142 
.3157 
.3176 
.3195 
.8212 
.3227 
.3240 
.8358 
.8273 
.8286 
.3302 
.3319 
.3330 
.8343 
.3360 
.3371 
.3885 
.3395 

Inch, 
.3027 
.3044 
.3065 
.3087 
.3105 
.3122 
.3138 
.3155 
.3175 
.3194 
.3210 
.3224 
.8238 
.32.51 
.3268 
.3285 
.33C0 
.3315 
.3328 
.3342 
.3355 
.3370 
.8382 
.8883 

Inch, 
.8008 
.8030 
.8049 
.8067 
.3085 
.3106 
.3125 
.3140 
.3157 
.3175 
.3103 
.3210 
.3225 
.3240 
.3255 
.3270 
.3285 
.3300 
.3815 
.3328 
.8340 
.3353 
.3367 
.8378 

Inch, 
.3036 
.3055 
.3076 
.8096 
.3114 
.3130 
.3148 
.3165 
.3184 
.3201 
.3218 
.3233 
.3249 
.8265 
.8282 
.8298 
.3313 

.8340 
.8356 
.3867 
.8382 
.3395 
.8406 

Inch. 
.3031 
.3050 
.3072 
.3093 
.8113 
.3130 
.3146 
.8163 
.3184 
.8200 
.8217 
.3232 
.3248 
.3262 
.8280 
.3296 
.3308 
.8326 
.3837 
.8350 
.3368 
.8376 
.8890 
.8399 

Inch, 
.3026 
.3044 
.3065 
.3085 
.3106 
.3128 
.8140 
.3157 
.3176 
.3194 
.3209 
.8226 
.8244 
.8258 
.3272 
.8285 
.8800 
.3315 
.3830 
.3340 
.8352 
.8366 
.8380 
.8390 

Inch. 
.8037 
.8056 
.3077 
.8097 
.3115 
.3184 
.3151 
.3168 
.3188 
.8206 
.8223 
.8284 
.8250 
.8261 
.3276 
.3296 
.3311 
.3325 
.8839 
.3352 
.3366. 
.3879 
.8392 
.8403 

Inch. 
.3026 
.3048 
.3062 
.8084 
.3102 
.3120 
.3185 
.8151 
.3168 
.3187 
.8205 , 
.3220 
.3285 
.8260 
.8266 
.8281 
.8296 
.8310 
.3325 
.8340 
.3852 
.8864 
.8378 
.8890 

Ineh. 
.3020 
.8038 
.8055 
.3074 
.8095 
.3114 
.8130 
.8149 
.8165 
.8185 
.8204 
.8218 
.3235 
.3249 
.3265 
.3280 
.3295 
.8310 
.3825 
.8888 
.8850 
.8365 
.3376 
.8890 

Inch. 
.3027 
.8046 
.8066 

.3066 
.3105 
.3123 
.8140 
.3156 
.8175 
.8103 
.8210 
.8285 
.8241 
.8255 
.3271 
.3286 
.3301 
.8816 
.8880 
.8343 
.3856 
.8869 
.8382 
.8894 

Tnek. 
.3016 
.8085 
.3056 
.8075 
.3004 
.8112 
.8129 
.3146 
.3165 
.3183 
.8200 
.3216 
.3231 
.8245 
.3261 
.3277 
.8292 
.3807 
.3321 
.3334 
.3347 
.3300 
.3878 
.8385 

3.2-INCH  SHRAPNEL 

STEEL  CASE,  CAST-IKON  GRENADE,  AND  BASE. 


KEASUBEMENTS  SHOWIHO  EITLABOEHSNT  OF  DIAMETERS  UNDER 
LOHOrrUDIKAL  C0MFRE88I0H  LOADS. 
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3.8-nf  CH  SHRAPHEL. 
1^0.  6517. 

Compression  of  slirapnel  complete  except  powder  cliarge. 

BraDded  on  base:  "Frankford  Arsenal  3".2." 

Base  chamfered.  Load  on  base  received  on  an  annular  ring  3'^Od 
exterior  diameter. 

Measurements  taken  on  diameters  A,  B,  and  0,  diameter  A  being 
located  over  the  circumferential  groove  in  the  inside  of  the  case. 

Area  of  base  3^'.2  diameter,  8.04  square  inches. 

Sectional  area  of  ca.se,  full  section,  1.91  square  inches. 

Sectional  area  of  case  at  circumferential  groove,  1.20  square  inches. 


AppUedlcMdB. 

Measurements  of  diameters. 

Per  sqnare 

Per  square 

Per  square 

Total. 

inch  on 

inch  on/uil 

inch  atcir- 

A. 

B. 

C. 

8.2-inch  di- 

section of 

culai  groove 

ameter. 

case. 

Incase. 

PofindM. 

P&undt. 

Pounds. 

Pounds. 

Inches. 

Inches. 

Inches. 

1,000 

124 

523 

833 

3. 1791 

3.1796 

3. 1793 

15,000 

1,866 

7,853 

12,500 

3.1797 

3.1803 

8.1802 

30.000 

3,731 

15,707 

25,000 

8.1803 

8.1806 

8.1803 

45,000 

5,597 

23,560 

37,500 

8.1812 

8.1809 

3.1807 

60,000 

7,463 

31.414 

50.000 

8.1857 

8.1813 

8.1812 

70,000 

8,706 

86.649 

5H.833 

3.1951 

3. 1819 

8.1817 

72,500 

9,017 

87.958 

60,417 

3.1977 

3.1822 

8.1818 

75,000 

9.328 

39.267 

62,500 

3.2003 

8.1825 

8.1819 

1,000 

124 

523 

833 

8.1067 

3.1804 

8.1800 

Test  discontinued. 


No.  6518. 


Compression  of  shrapnel  empty. 

Diameters  measured  at  same  places  as  in  test  iN'o.  6517. 


Applied  loads. 

Measurements  of  diameters. 

Total. 

Per  square 
inch  on 

3.2-incb  di- 
ameter. 

Per  sqnare 

inch  on  full 

section  of 

oaae. 

Per  square 
inch  at  cir- 
cular grooye 
incase. 

A. 

B. 

C. 

PoundM. 

1,000 
15,000 
30,000 
45,000 
60,000 

0. 

Pounds. 
124 
1,866 
8,781 
5,697 
7,463 

Poundg. 

523 

7.853 

15, 707 

23.560 

81,414 

Pounds. 
833 
12.500 
25,000 
87,500 
60,000 

Inches. 
3. 1708 
8. 18U3 
3. 1812 
3.1827 
3.2175 
3.2137 

Inches. 
.'1. 1795 
3.1799 
3.1802 
3.1804 
8. 1818 
8.1797 

Inches. 
3.1781 
8.1783 
8.1787 
8.1789 
3.1797 
3.1788 

Two  cracks  were  developed  in  the  cast-iron  grenade  at  the  joint  next 
the  case. 

There  was  general  bulging  of  the  shrapnel,  as  indicated  by  measurc- 
inents  on  diameters  B  and  C,  and  a  well-defined  ridge  thrown  out  at  the 
circumferential  groove  at  diameter  A« 
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Inchos. 

TDiameter  of  wire 50 

n;«»/.Tio.'^»o  ^^  o^«««e       J  Exterior  diameter  of  coils 3. 84 

Dimensionsofeprngs...^  distance  between  adjacent  coils  of 

(^    same  spring 67 

Weight  of  one  spring,  4  pounds  10  ounces. 


Xo.  of 
test. 

Initial 

Loads  when  heights  of  springs  were— 

Final 

height  of 

Closed  down. 

height  of 

spring. 

6". 

H"' 

6". 

spring. 

Load. 

Height. 

Ivfhet. 

Pounds. 

Pounds. 

Pounds. 

Inches. 

Pounds. 

Inches. 

7007 

7.90 

751 

1.228 

1,700 

4.07 

703 

7.89 

70O8 

7.98 

796 

1,266 

1,620 

4.07 

747 

7.93 

7wm 

7.96 

700 

1,215 

1,508 

4.09 

717 

7.90 

7010 

7.91 

722 

1,172 

1,540 

4.10 

676 

7.87 

7011 

7.80 

726 

1,190 

1.520 

4.20 

060 

7.74 

7012 

7.90 

741 

1,178 

1,600 

4.10 

664 

7.81 

7013 

7.97 

771 

1,222 

1,620 

4.02 

698 

7.89 

7014 

7.90 

732 

1,186 

1, 550 

4.10 

608 

7.87 

7015 

7.92 

710 

1.162 

1,560 

4.08 

666 

7.90 

7016 

7.90 

741 

1,188 

1,530 

4.08 

673 

7.82 

Springs  Nos.  7008  and  7011  closed  down  and  kept  in  that  condition 
17  hours,  then  released  and  retested. 


No.  of 
test. 

Initial 
height  of 
spring. 

Loads  when  heights  of  springs  were— 

Final 

height  of 

spring. 

6". 

H"' 

Closed  down. 

6". 

Loa<1. 

Height. 

7008a 
7011a 
7016  a 

Inches. 
7.73 
7.59 
7.83 

Pounds. 
678 
610 
712 

Pounds. 
1,140 
1,078 

Pounds. 
1,490 
1,420 

Inches. 
4.07 
4.20 

Pounds. 
652 
566 

Inches, 
7.69 
7.57 

Spring  No.  7016  was  loaded  five  times,  compressing  the  spring  each 
time  to  a  height  of  4''.25;  finally  the  spring  at  a  height  of  6"  sus- 
tains 065  pounds,  the  final  height  unloaded  being  7'^80. 
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Fbictional  Resistance  of  a  Steel  King  Shrunk  on   a 
Wrought-Ieon  Tube. 


_^ 

''_Tiipe,_ 

T 



1 

^"^5-^ 

1                     ^ 

1 

ii^- 


No.  6211. 

Interior  diameter  of  ring  bored  to  ".815  j  it  was  then  expanded  by 
beat,  and  shrunk  on  the  tabe. 

King  was  forced  off  the  nearer  end  of  the  tabe. 

Ultimate  frictional  resistance,  23,700  pounds. 

A  sadden  throb  accompanied  the  first  starting  of  the  ring  along  the 
tabe,  the  load  being  momentarily  reduced. 

Again  increasing  the  pressure  on  the  ring,  the  maximum  resistance 
was  again  met,  after  which  there  was  a  gradual  loss  in  frictional  resist- 
ance as  the  movement  of  the  ring  was  continued. 

The  metal  of  the  tube  in  front  of  the  ring  was  abraded  and  small 
chips  sheared  off  the  surface. 

That  part  of  the  tube  which  was  covered  by  the  ring  when  in  posi- 
ion  ready  for  testing  was  not  sensibly  abraded,  nor  was  the  inside 
tnrface  of  the  ring. 

8 

Besistancb  of  Steel  Nut  Screwed  on  a  Wrought-Ieon  Tube. 

No.  6212. 

A  steel  nut  V*  long  by  V'.h  outside  diameter  was  screwed  on  the 
opposite  end  of  the  wrought- iron  tube  used  in  test  No.  6211,  using  a 
Frankhn  Institute  thread  14  per  inch. 

Diameter  at  the  root  of  the  thread  on  the  tube  was  ''.75. 

The  nut  was  loaded  with  35,000  pounds  in  ttie  direction  required  to 
strip  the  thread. 

Tie  end  of  the  tube,  which  had  been  turned  down  to  ".75  diameter, 
was  upset  by  this  pressure,  but  the  thread  was  not  apparently  injured  j 
the  nut  could  be  unscrewed. 
H.  Ex.  92 19 


HYDROSTATIC  TEST 


OF 


8-INOH   TUBE    SEOTIOK 


291 


z    c 


(0     ^ 


I  i 


I 


ETDBOSTATIC  TEST  OP  8-INCH  TUBE  SECTIOIT. 

Tests  Continued  from  Eepobt  1893. 

The  investigation  of  the  elastic  properties  of  this  section  of  an  8-inch 
tnbe  included  the  application  of  hydrostatic  pressures  as  follows: 

1.  Interior  pressure. 

2.  Exterior  pressure. 

3.  Interior  and  exterior  pressures  combined. 

4.  Interior  pressure  and  longitudiiial  tension  combined. 

5.  Exterior  x>ressure  and  longitudinal  tension  combined. 

6.  Interior  and  exterior  pressures  and  longitudinal  tension  combined. 

7.  Interior  pressure  and  longitudinal  compression  combined. 

8.  Exterior  pressure  and  longitudinal  compression  combined. 

9.  Interior  and  exterior  pressures  and  longitudinal  compression  com- 
bined. 

To  these  tests  was  added  an  examination  of  the  tube  under  the  effects 
of  direct  longitudinal  compressive  stresses  applied  to  the  ends  of  the 
tnbe. 

Supplementary  tests  remain  to  be  completed  for  the  purpose  of  deter- 
mining the  diametrical  and  longitudinal  changes  at  different  parts  of 
the  thickness  of  the  walls  of  the  tube,  and  to  apply  longitudinal  tensile 
stress  by  direct  attachment  to  the  testing  machine,  not  employing  hydro- 
static pressure  for  the  purpose. 

It  is  then  intended  to  apply  hydrostatic  pressures  which  will  over- 
strain the  tube  and  cause  permanent  sets  to  be  acquired  in  different 
ways,  finally  making  an  examination  of  the  metal  of  the  tube  by  means 
of  tension  and  compression  specimens  and  initial  tension  rings. 

In  each  of  the  completed  tests  the  longitudinal  strains  were  meas- 
ured, and  changes  in  the  diameter  of  the  bore  or  exterior  diameter 
ascertained  when  those  surfaces  were  accessible. 

In  the  Eeport  of  Tests,  1893,  are  recorded  the  results  by  direct  lon- 
gitudinal compressive  stresses  and  those  under  interior  hydrostatic 
pressure. 

The  interior  hydrostatic  pressure  was  applied  by  charging  the  bore  of 
the  tube  with  water,  and  inserting  at  the  ends  pistons  carrying  leather 
packings,  loads  being  applied  with  the  testing  machine  directly  against 
the  projecting  ends  of  the  pistons. 

In  the  tests  herewith  reported,  the  hydrostatic  pressure  was  trans- 
mitted to  the  tube  by  means  of  strong  pipes  from  a  reservoir  located  in 
the  testing  machine. 

The  reservoir  was  a  cast  iron  cylinder  18"  exterior  diameter  by  36" 
long,  having  a  bore  3".75  diameter,  reduced  to  3".37  diameter  by  a 
brass  lining;  thus  giving  a  piston  area  of  8.92  square  inches. 

While  under  test  with  exterior  pressures  the  tnbe  occupied  a  position 
within  the  steel  jacket  shown  on  plate  1.  In  tests  with  interior  pres- 
sure unaccompanied  by  exterior  pressure,  the  nnked  tube  was  used  and 
was  accessible  for  exterior  surface  measurements. 
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Describing  the  fixtures  employed,  and  method  of  taking  the  meas- 
urements in  each  test,  plate  2  shows  the  tube  and  pistons  as  used  in  the 
test  with  interior  pressure. 

The  length  of  bore  exposed  to  pressure  was  about  36".  This  length 
necessarily  varied  with  the  pressure  on  account  of  the  enlargement  oi 
the  bore  and  the  compressibility  of  the  water. 

Diametrical  expansion  was  measured  by  means  of  a  caliper  arm  car- 
rying a  micrometer  point  at  one  end  and  a  fixed  point  at  the  other.  The 
caliper  arm  was  suspended  by  a  long  helical  spring,  allowing  easy  and 
convenient  manipulation  without  sensible  distortion  of  the  arm  due  to 
handling  it 

The  longitudinal  contraction  was  measured  by  means  of  a  micrometer 
mounted  along  the  upper  element  of  the  tube. 

This  micrometer  remained  in  position  while  a  given  series  of  longi- 
tudinal measurements  were  made. 

Plate  3  is  a  sectional  view  of  one  end  of  the  tube  in  the  jacket  while 
in  position  for  the  test  with  exterior  pressure. 

The  water  pressure  has  access  to  a  length  of  40"  on  the  exterior  sur- 
face of  the  tube. 

The  space  filled  by  the  water  was  ^  of  an  inch  wide,  excepting  near 
the  ends,  where  the  jacket  was  bored  out  to  a  larger  diameter  to  admit 
of  packing  glands  and  threaded  to  receive  nuts  for  holding  the  pack- 
ings of  subsequent  tests. 

A  nut  screwed  into  the  end  of  the  jacket  held  in  place  a  gland  and 
its  cup-shaped  leather  packing. 

The  water  was  admitted  to  the  annular  water  space  through  a  drilled 
supply  hole  in  the  jacket,  not  shown  in  this  plate. 

Pil)es  from  the  reservoir  led  to  the  supply  hole  in  the  jacket,  the 
upper  end  of  the  hole  being  bored  and  threaded  to  receive  a  valve. 

Measurements  of  the  bore  were  made  with  the  micrometer  shown  on 
the  accompanying  photograph. 

The  end  of  the  instrument  opposite  the  micrometer  terminated  in  a 
conical  point,  which  point  entered  punch  marks  lightly  made  in  the  sur- 
face of  the  bore  of  the  tube,  to  insure  the  measurements  being  taken  in 
the  same  places  throughout  each  series  of  observations. 

While  in  use  the  instrument  was  protected  aganist  rapid  change  in 
temperature  by  a  felt  covering. 

The  longitudinal  extension  was  measured  on  two  gauged  lengths  oi 
20  inches  each,  180  degrees  apart,  symmetrical  with  the  length  of  the 
tube,  and  at  the  middle  of  the  thickness  of  its  walls. 

For  this  purpose  holes  |  inch  diameter  were  drilled  in  the  ends  of 
the  tube  a  depth  of  12  inches  each,  and  had  flat  bottoms. 

Bods  nearly  filling  these  holes  bottomed  in  the  tube  and  projected 
beyond  the  end  faces  of  the  jacket  sufficiently  to  be  measured  over 
their  ends. 

On  plate  4  is  shown  the  tube  as  arranged  to  receive  interior  and 
exterior  pressures  simultaneously. 

In  addition  to  the  attachments  described  with  plate  3,  a  6-inch  bar 
is  used  in  the  bore  of  the  tube,  with  nuts,  glands,  and  leather  packings, 
for  the  interior  pressure. 

A  branch  pipe  leads  from  a  tee  in  the  main  pipe,  between  the  reser- 
voir and  the  jacket,  to  the  hole  drilled  in  the  6-inch  bar,  and  supplies 
the  water  for  the  interior  pressure. 

In  this  test  only  the  measuring  rods  for  longitudinal  extension  of  the 
tube  are  accessible,  the  measurements  of  diameters  necessarily  being 
omitted. 
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The  accompanying  photograph  shows  the  attachments  in  use  for  this 
test  In  the  illastration  may  be  seen  the  method  of  piping,  the  valve 
on  the  top  of  the  jacket,  and  the  end  of  the  6-inch  bar  central  with  the 
end  of  the  jacket. 

The  ^inch  rods  nsed  in  measuring  the  longitudinal  extension  of  the 
tabe  occnpied  a  position  immediately  at  the  sides  of  the  nut  on  the 
6  inch  bar,  where  two  square-cornered  recesses  are  seen  to  have  been 
chipped  away. 

Plate  5  shows  the  tube  arranged  for  test  with  interior  pressure  and 
longitudinal  tension  combined. 

The  water  pressure  is  transmitted,  as  before  described,  from  the  res- 
ervoir in  the  testing  machine  through  strong  pipes  to  the  interior  of 
the  tube,  making  connection  with  the  gland  at  the  tapped  hole  in  the 
latter. 

The  end  thrust  or  longitudinal  tension  exerted  by  the  gland  is 
resisted  by  the  cap  nut  screwed  over  the  end  of  the  tube. 

The  end  of  the  tube  at  this  stage  was  turned  down  and  threaded  for 
the  cap  nut,  and  also  with  a  larger  threaded  section  for  subsequent 
tests,  with  a  plain  section  between  the  two  threaded  parts  which  was 
made  11''.313  diameter  to  obtain  the  area  50.26  square  inches  between 
that  diameter  and  the  enlarged  bore  of  the  jacket,  13^^856. 

The  hydrostatic  pressure,  it  will  be  seen,  acts  on  the  full  area  of  the 
bore,  50.26  square  inches. 

This  area  is  used  in  the  subsequent  tests  when  longitudinal  stresses, 
either  of  tension  or  compression,  are  employed. 

The  diametrical  expansion  and  longitudinal  extension  of  the  tube 
were  measured  in  this  test,  the  former  by  means  of  a  caliper  arm  car- 
rying measuring  and  fixed  poiiits,  the  latter  by  a  micrometer  mounted 
on  the  i]px)er  element  of  the  tube. 

Plate  6  illustrates  the  arrangement  for  the  test  with  exterior  pres- 
sure and  longitudinal  tension  combined. 

The  face  of  the  nut  which  is  screwed  on  the  tube  presents  an  area 
of  50.26  square  iuches,  which  is  the  same  as  the  area  of  the  bore. 

The  positions  of  the  rods  used  while  measuring  longitudinal  exten- 
sion are  indicated  on  this  drawing. 

Longitudinal  extensions  and  the  contraction  of  the  bore  were  meas- 
ured, both  in  the  manner  before  described. 

Plate  7  shows  the  arrangement  for  the  test  with  interior  and  exte- 
rior pressures  and  longitudinal  tension  combined. 

This  arrangement  of  parts  closely  resembles  that  illustrated  on  plate  4. 

In  the  present  instance,  however,  the  exterior  gland  is  replaced  by 
the  nut  screwed  on  the  end  of  the  tube,  the  large  nut  in  the  jacket 
being  omitted. 

Measurements  of  longitudinal  extension  only  were  taken  during  this 
test 

Plate  S  shows  the  tube  arranged  for  the  test  with  interior  pressure 
and  longitudinal  compression  combined. 

This  test  was  made  at  an  earlier  st^ige  in  the  investigation  than 
here  reported.  It  actually  followed  the  test  with  interior  and  exterior 
pressures  combined.  For  economy  in  the  number  of  accessory  fixtures 
required,  a  certain  order  of  testing  became  necessary. 

In  this  test  a  7".9  bar  was  used  in  the  bore  of  the  tube,  which  car- 
ried a  nut  at  each  end,  retaining  in  position  a  sleeve  and  its  nut. 

The  ends  of  the  tube  covered  by  the  sleeves  were  turned  down  to 
1V'.313  diameter,  and  therefore  presented  end  areas  of  60.26  square 
inches  each,  against  which  areas  the  water  pressure  acted,  giving  the 
desired  longitudinal  stress. 
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Measurements  of  diametrical  extension  and  longitudinal  contraction 
were  taken. 

A  photograph  shows  the  tube  with  micrometer  attached  for  longi- 
tudinal measurements. 

On  plate  9  is  shown  the  arrangement  of  parts  for  the  test  mith 
exterior  pressure  and  longitudinal  compression  combined. 

The  exterior  pressure  has  access  along  the  middle  of  the  lengrtli  of 
the  tube  29".4. 

The  length  under  pressure  is  limited  by  the  packings  for  back  jires- 
sure,  which  enables  the  tube  to  receive  longitudinal  stress  from  the 
pressure  on  the  face  of  the  nut,  which  is  screwed  to  it. 

The  water  space  between  this  nut  and  the  gland  has  commnnica- 
tion  with  the  water  space  along  the  nnddle  part  of  the  tube  through  a 
by-pass. 

These  outer  water  spaces  increase  the  length  of  tube  under  preasare 
to  a  total  of  32".8. 

The  vent  hole  allowed  the  escape  of  any  water  which  leaked  by  the 
packings,  preventing  any  accumulation  of  back  pressure. 

It  may  be  remarked  in  regard  to  the  behavior  of  the  packings  that 
they  sealed  the  water  pressures  in  a  very  satisfactory  manner.  They 
were  initially  set  out  by  temporary  connection  with  a  hand  foroe-puinp 
of  comparatively  large  capacity,  and,  after  a  pressure  of  160  pounds 
per  square  inch  had  been  applied  in  this  manner,  the  packings  there* 
after  under  higher  pressures  showed  very  little  leakage. 

The  hydrostatic  pressure  was  so  well  maintained  under  each  load  that 
ample  time  was  afforded  for  taking  the  micrometer  readings  before 
sensible  change  in  pressure  occurred. 

In  the  present  test,  measurements  of  the  contraction  of  bore  and 
longitudinal  extension  were  obtained. 

The  rods  for  longitudinal  strains,  although  not  indicated  in  the  draw- 
ing, occupied  the  same  position  as  before  described. 

Plate  10  illustrates  the  arrangement  of  parts  for  the  test  with  inte- 
rior and  exterior  ])ressures  and  longitudinal  compression  combined. 

The  arrangement  is  the  same  as  in  the  test  last  described,  with  the 
addition  of  the  6-inch  bar  with  glands  and  packings. for  the  interior 
pressure. 

Longitudinal  measurements  only  were  made,  showing  the  contraction 
in  length  of  the  tube  under  this  combination  of  pressures. 

In  carrying  out  the  details  of  the  tests  a  number  of  measurement-a 
were  taken  on  each  diameter  and  longitudinal  gauged  length  under 
the  several  pressures  employed,  in  order  to  obtain  mean  values  of  the 
strains  developed. 

This  was  for  the  purpose  of  eliminating  the  effects  of  change  in  tern* 
perature  of  the  measuring  instruments,  so  far  as  practicable. 

The  larger  mass  of  the  tube  and  its  accessories  prevented  any  rapid 
changes  in  their  dimensions  due  to  temperature  effects. 

What  appear  to  be  permanent  sets  in  certain  of  the  series  are 
thought  to  be,  in  most  instances,  temperature  changes  affecting  the 
micrometers. 

In  the  test  with  exterior  pressure  the  contraction  of  the  bore  was 
measured  in  two  planes  at  right  angles  to  each  other,  and  at  each  end 
of  the  20-inch  gauged  length  on  which  the  longitudinal  eximnsion  was 
determined.  These  diameters  were  measured  at  an  angle  of  45^,  with 
a  horizontnl  plane. 

The  results  showed  so  close  an  agreement  in  the  amount  of  contrac- 
tion on  the  different  diameters  that  it  was  regarded  as  sufficient  in  the 
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snbseqnent  tests  to  measure  the  bore  in  two  places  only,  one  at  each 
end  of  the  20-inch  section,  and  choosing  a  vertical  plane  as  the  most 
oonvenient. 

The  longitudinal  effects  were  measured  on  the  top  element  of  the 
exterior  surface  when  that  surface  was  accessible;  in  other  cases  the 
measarements  were  taken  by  means  of  the  ^-inch  rods,  inserted  and 
bottoming  in  drilled  holes  12  inches  deep  at  the  middle  of  the  thick- 
ness of  the  walls  of  the  tube. 

These  rods  were  about  ''.003  smaller  in  diameter  than  the  drilled 
holes. 

The  maximum  pressures  applied  were  kept  within  such  limits  that 
the  elastic  limit  of  the  metal  was  not  exceeded. 

Tensile  specimens  taken  from  the  original  forging  of  the  tube,  some- 
what remote  from  this  section  under  test,  showed  that  limit  to  be  not 
far  from  37,000  pounds  per  square  inch. 

The  mean  results  are  tabulated,  averaging  diametrical  effects  at  each 
end  of  the  20-inch  gauged  length,  and  averaging  also  the  longitudinal 
effects  in  those  ius&nces  where  two  20-inch  lengths  were  measured. 

When  conjoint  diameters  or  longitudinals  showed  the  same  amount 
of  strain,  or  if  the  differences  did  not  exceed  ''.0002,  no  account  of  the 
fact  is  taken  in  the  tabulation  of  mean  results,  but  when  the  differences 
exceed  ".0002  a  statement  is  made  of  each  diameter  or  longitudinal,  and 
also  the  averages  of  both  are  given. 

In  the  report  of  tests,  1893,  it  was  stated  that  the  ratio  of  longi- 
tndinal  contraction  to  diametrical  expansion  for  interior  pressures  was 
foand  to  be  y^. 

The  tests  herewith  reported  under  exterior  pressures  yield  the  value 
fVo  results  nearly  identical. 

The  reductions  made  from  the  summarized  results  state  the  diamet- 
rical and  lou^tudinal  changes  per  inch  per  pound  applied  pressures. 
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HYDROSTATIC   TEST   OF   8-INCH   TUBE    SECTION. 


TEST  WITH  EXTERIOR  PRBSSURK 

Contraction  op  Bore. 

MeaitureTnents  taken  on  two  diameters  180^  apart  each  at  extremi- 
ties of  20-iuch  section,  symmetrical  with  ends  of  tube. 

South  end* 


PresBura 

per 

square 

inch. 

Heasaremeiits  of  bore. 

Reiuarkfl. 

Diameter 

S,. 

Successive 
differences. 

s.. 

Snceessiye 
differencos. 

Poundt. 
4,000 
1,000 
,4,000 

6,000 
1.000 
6,000 
1,000 

1,000 
8.000 
1,000 
8,000 
1,000 

1.000 
10.000 

1,0U0 
10,000 

1,000 
10.000 

1,000 

Infhei. 
7.9971 
8.0000 
7.9972 

7.9952 
R.0000 
7.9952 
7.9999 

8.0000 
7.9932 
8.0000 
7.9932 
8.0000 

8.0000 
7.9914 
7.9990 
7. 9913 
8.0000 
7.9913 
7.9990 

Inch. 

Inehet. 
7.9972 
8.0000 
7.9971 

7.9953 
8.0000 
7.9953 
8.0000 

8.0000 
7.9935 
8.0000 
7.9935 
8.0001 

8.0000 
7.9914 
8.0000 
7. 9915 
8.0000 
7.9916 
8.0000 

Inch. 

.0029 
.0028 

.0028 
.0029 

.0048 
.0048 
.0047 

.0047 

.0008 
.0068 
.0008 
.0068 

.0005 
.0065 
.0066 
.0066 

.0086 
.0085 
.0086 
.0.187 
.0087 
.0086 

.0086 
.0086 
.0085 
.0085 
.0084 
.0084 

North  end. 


Pressure 

per 

square 

inch. 

Measurements  of  bore. 

Bemarks. 

Diameter 
N,. 

Saccessire 
dilterenccs. 

Diameter 
N,. 

Snceessiye 
differences. 

Poundt. 
4,000 
l,uoo 

4,000 

6,000 
1,000 
6,000 
1,000 

1,000 
8,000 
1,000 
8,009 
1,000 

10,000 
1,000 

10,000 
1,000 

10,000 
1.000 

Inehft. 
7.9970 
8.0000 
7.9972 

7.9964 
8.0000 
7.9954 
8.0001 

8.0000 
7.9934 
8.0000 
7.9934 

Inch. 

Inehet. 
7.9972 
8.0000 
7.9973 

7.9953 
8.0000 
7.9953 
8.0000 

Inch. 

.0030 
.0028 

.0028 
.0027 

.0046 
.0046 
.0047 

.0047 
.0047 
.0047 

.0066 
.0066 
.0066 

7.9933 
8.0000 
7.9934 
8.0000 

7.9913 
8.0000 
7.9914 
7.9999 
7.9914 
7.9999 

.0067 
.0066 
.0066 

8.0000 
7.9915 
8.0000 
7.9915 
8.0000 

.0087 
.0066 
.0085 
.0085 
.0085 

.0085 
.0085 
.0085 
.0085 

HYDROSTATIC   TEST   OF   8-INCH   TUBE   SECTION. 
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TEST  WITH  EZTEBIOB  PBESSUBK 

Longitudinal  Extension. 

Measurements  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180^  apart,  symmetrical  with  ends  of  tube. 


Pressaro 

per 
■qnare 
inch 


PmindM. 
4,000 
1.000 
4.000 
1,000 
4.000 
1.000 
4.000 
1.000 
4,000 
1,000 
4,000 
1,000 

1,000 
6,  GOO 
1,000 
S.000 
1.000 
6.000 
1.000 

8,000 
l.UOO 
8.U00 
1.000 
8,000 
1,000 

8,ooa 

1.000 
8,000 
1,000 
8,000 
1,000 

1.000 
10,000 

1,000 
10,000 

1,000 
10.000 

1,000 
10.000 

1,000 


HeMuremeuts  of  20>iiich  longitudinal. 


W. 


Jnchea. 
20.0020 
20.  OCOO 
20.0021 
20.0000 
20.0021 


20.0000 

20.oo:ni 

19.iM)d8 
2U.0032 
19.0098 
20.0032 
10.9096 

20.0046 
20.0000 
20.0049 
20.0002 
20.0050 
20.0003 
20.0050 
20.0003 
20.0050 
20.0004 
20.0050 
20.0003 

20.0000 
20.0060 
20.0000 
.20.0060 
19.9999 
20.0060 
10.9999 
20.0060 
10.9999 


SnooeMive 
diflerences. 


Inch, 


.0020 
.0021 
.0021 
.0021 


.0032 
.0034 
.0034 
.0034 
.0034 
.0034 


.0045 
.0049 
.0017 
.0048 
.0047 
.0047 
.0047 
.0047 
.0046 
.0046 
.0047 


.0060 
.0060 
.0060 
.0061 
.0061 
.0061 
.0060 
.0060 


Inehea. 

20.0020 
20.0000 
20.0019 


20.0018 
20.0000 
20.U021 
20.0001 
20. 0021 
20.0001 
20.0021 
20.0001 


20.0034 
20.0000 
20.0035 
20.0000 
20.0035 
20.0000 


20.0000 
20.0046 

20!0045 
19.9998 
20.0015 
19.9998 


20.0000 
20. 0057 
19.9097 
20.0057 
10.0097 
20.0058 
19.9997 
20.0057 
19.9997 


SnccesaiTe 
differences. 


Inch, 


.0020 
.0019 


.0018 
.0021 
.0020 
.0020 
.0020 
.0020 
.0020 


.0035 
.0035 
.0035 


.0045 
.0047 
.0047 
.0047 
.0047 
.0047 


.0057 
.0000 
.0060 
.0060 
.0061 
.0u6t 
0060 
0060 


Itemarks. 
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HYDROSTATIC   TEST   OP   8-INCH   TUBE   SECTION. 


TEST  WITH  IHTEBIOB  AST)  EXTEBIOB  PBESSUBES  COMBIHED. 

Longitudinal  Extension. 

Measurements  taken  at  middle  of  thickness  of  walls  on  two  20-incb 
sections  180^  apart,  symmetrical  with  ends  of  tabe. 


PreMnre 

per 

•qiiare 

inch. 


Heasuromentfl  of  20-Jnch  longitudinal. 


W. 


Snocessive 
differences. 


SncceBsire 
diU'erencea. 


Remarks. 


Pounds. 
1,000 
4,000 
1.000 
4.000 
1,000 
4,000 
1,000 
4,000 
1,000 
4,000 
1,000 

6,000 
1,000 
6,000 
•1,000 
6,000 
1,000 
6,000 
1,000 
6,000 
1,000 

8,000 
1,000 
8,000 
1.000 
8.000 
1,000 
8,000 
1,000 
8,000 
1,000 

10,000 

1,000 
10,000 

1.000 
10,000 

1,000 
10,000 

1,000 
10.000 

1,000 
10,000 

1,000 


Inehea. 
20.0000 
20.0013 
20.0001 
20.0015 
20.0002 
20.0015 
20.0003 
20.0015 
20.0U03 
20. 0013 


20.0018 
20.0000 
20.0020 
20.0003 
20.0023 
20.0004 
20.0023 
20.0003 
20.002:) 
20.0003 

20.0026 
20.0000 
20.0026 
20. 0000 
20.0026 
19.9990 
20.0026 
19.9999 
20.0026 
20.0000 

20.0034 
20.0000 
20. 0035 
20.0000 
20.0035 

Itf.  VWV 

20.0035 
19.0990 
20.0035 
20.0001' 


Inch, 


.0013 
.0012 
.0014 
.0013 
.0013 
.0012 
.0012 
.0012 
.0012 


.0018 
.0020 
.0017 
.0020 
.0019 
.0019 
.0020 
.0020 
.0020 


.002*( 
.002<> 
.OO'JG 
.0020 
.0027 
.00U7 
.0027 
.0027 
.0020 


.0034 
.0035 
.0035 
.00:J5 
.0036 
.0036 
.0036 
.0036 
.0034 


Inehea. 


20.0013 
20.0000 
20.  OJIO 
19.9998 
20. 0010 
10.9999 
20.0009 
19.9997 
20.0009 
19.9997 


20.0033 
20.  01)00 
20. 0030 
20.0002 
20.0036 
20.0002 
20.0030 
20. 0002 
20.0036 
20.0002 
20.0036 
20.0002 


Ifidi. 


.0013 
.0010 
.0012 
.0012 
.0011 
.0010 
.0912 
.0012 
.0012 


.  0»:i3 

.oo:m 

.WU 
.0034 
.0034 
.0034 
.0034 
.0034 
.0034 
.0034 
.0034 


HYDROSTATIC   TEST   OF   8-IKCH   TUBB   SECTION. 
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TEST  WITH  nrXERIOB  PBESSUSE  AHS  LOHOrTUDnrAL  TEHSIOH 

COMBUfED. 

DiAHETBIOAL  EXPANSION. 

Measoremente  taken  on  two  diameters  180<^  apart  at  middle  of  lengtli 
of  tube. 


FreMnre 

per 

square 

iucb. 

Meaaurements  of  exterior  diameters. 

Keroarks. 

Biamoter 
1. 

Successive 
difl'erences. 

Diameter 

SnccesaiTe 
differences. 

Founds. 
1,000 
8,000 
1,000 
8.000 

1,000 
11,000 

1.000 
11,000 

1.000 
11.000 

1,000 
11,000 

1,000 

Inches. 
12.0000 
12.0029 
12.0000 
12.0029 

12.0000 
12.0054 
12.0000 
12.0a54 
11.0099 
12. 0054 
11.0999 
12.0054 
11.9999 

Inch, 

Inches. 

Inch. 

.0039 
.0039 
.0039 

12.0000 
12.0055 
12.0000 
12.0055 
12.0000 
12.0055 
12. 0000 
12.0055 
12.0000 

.0054 
.0054 
.0054 
.00.^5 
.0055 
.0055 
.00.'i5 
.0055 

.0055 
.0055 
.0055 
.0055 
.0055 
.  0055 
.0055 
.0055 

TEST  WITH  DTTERIOB  PBESSUSE  AlTD  LOHOrnTDINAL  TEHSIOH 

COMBIHED. 

Longitudinal  Extension. 

Meannrements  taken  on  20-inoh  section  on  oatside  surface  Bymmet- 
rical  with  ends  of  tube. 


Presaare 

per 

square 

inch. 

Measurements  of  20- 
incli  longitudinal. 

Bomarks. 

ToUl 

Successive 
differences. 

Pounds. 
1.000 
2,000 
3.000 
4,(K)0 
5,000 
6.000 
7,000 
8,000 
1,000 

1.000 
5,000 
8,000 
11,000 
8,000 
5,000 

1,000 
11,000 

1.000 
11,000 

1,000 
11,000 

1,000 
11.000 

1,000 
11,000 

1,000 

Inches. 
20.0000 
20.0002 
20.0005 
20.0007 
20.0009 
20.0011 
20. 0014 
20.0016 
20.0000 

20,0000 
20.0010 
20.0016 
20. 0O23 
20.0016 
20.0010 

20.0000 
20.0023 
20.0001 
20.0023 
20.0001 
20.0024 
20.0002 
20.0024 
20.0002 
20.0024 
20.0002 

Inch. 

.0002 
.0003 
.0002 
.0002 
.0002 
.0003 
.0003 
.0016 

.0010 
.0006 
.0007 
.0007 
.0006 

.0028 
.0022 
.0022 
.0022 
.0023 
.0022 
.0022 
.0022 
.0022 
.0022 
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HYDROSTATIC    TEST   OF   8-INCH   TUBE   SECTION. 


TEST  WITH  EXTEBIOB  PBESSXTEIE  AND  LOHOrTUDINAL  TEV8I0H 

COMBINED. 

CONTBACTION  OP  BOBE. 

Measurements  taken  in  the  same  plane  at  extremities  of  20-incli  sec- 
tion symmetrical  with  ends  of  tabe. 


Fressare 

per 

square 

inch. 

HeMarementa  of  bore. 

Remarka. 

Diameter 

S. 

SaccessiTO 
differenoes. 

Diameter 

N. 

Sacceasiye 
differencea. 

Poundff. 
1,000 
8.000 
1,000 
8,000 
1,000 
8,000 
1,000 

1,000 
9.500 
1,000 
9,500 
1,  (H)0 
9.600 
1.000 
9.500 
1,000 
9,500 
1,000 

Inehei. 
8.0000 
7.9928 
7.9099 
7.9927 
7.9099 
7.9927 
8.0000 

8.0000 
7.9912 
7.0999 
7.9011 
7.9998 
7.99U 
7. 9998 
7.0910 
7.9098 
7.0011 
7.C908 

Inch. 

Inehei. 

Inch. 

.0072 
.0071 
.0072 
.0072 
.0072 
.0073 



aoooo 

7.9912 
8.0000 
7.P912 
8.0000 
7.9913 
8.0001 
7.9913 
8.0002 
7.9913 
8.0002 

.0088 
.0087 
.0088 
.0087 
.0087 
.0087 
.0088 
.  0088 
.0087 
.0087 

.0088 
.C0H8 
.0088 
.0088 
.0087 
.0088 
.(H)«8 
.0089 
.0089 
.0089 

TEST  WITH  EXTERIOR  PRESSURE  AVD  LOHOrTUDIHAL  TEHSIOV 

COMBINED. 

Longitudinal  Extension. 

Measurements  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180  o  apart  symmetrical  with  ends  of  tube. 


Preuore 

per 

aqnare 

inch. 

Heaaiirements  of  20-iiich  longitudinal. 

Remarka. 

£. 

Successive 
diii'eroncos. 

W. 

Sacceasive 
differencea. 

Poundt. 
9,500 
1,000 
9,500 
1,000 
9,500 
1,000 
9,500 
1.000 
9,500 
1,000 
9,500 
1,000 

Inehe*. 

20.  wm 

20.0000 
20. 0092 
20.0000 
20.0092 
20.0000 
20.0U92 
20.  OCOO 

Inch. 

IneheM. 
20. 0090 
20.0000 
20.0092 
20.0001 
20. 0092 
20.0002 
20.0093 
20.0002 
20.0092 
20.0002 
20. 0092 
20.0002 

Inch. 

.0092 
.0092 
.0092 
.0092 
.0092 
.0092 
.00j2 

.0090 
.0092 
.0091 
.0091 
.0090 
.0091 
.0091 
.0090 
.0090 
.0090 
.0090 

HYDROSTATIC   TEST   OP   8-INCH  TUBE   SECTION. 
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TEST  WUH  IHTBRIOBAirD  EXTEBIOB  PRESSURES  AID  LOHOL 
TUDINAL  TEHSIOH  COMBINED. 

Longitudinal  Extension. 

Measareinents  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180<^  apart  symmetrical  with  ends  of  tnbe. 


Premure 

•quaro 
&ioh. 

Iteniarks. 

w. 

SnocMsiye 
differeiices. 

E. 

SncoMtive 
differences. 

P9und». 
9,800 
1,000 
9,500 
1.000 
9.500 
1,000 
9.5U0 
1,000 
9,500 
1,000 

10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1.000 
10,000 

1,000 
10.000 

1,000 
10,000 

1,000 
10,000 

1,000 

Inekes, 
20.0060 
20.0000 
20.0068 
19.0099 
20.0067 
19.9009 
20.0066 
19.9908 
20.0066 
19.9990 

20.0071 
20.0000 
20.0072 
20.0001 
20.0072 
20.0002 
20.0072 
20.0003 

.2o.oora 

20.0003 

Inch, 

Inches. 

Inch. 

.0060 
.0068 
.0069 
.0068 
.0068 
.0067 
.0368 
.0068 
.0067 

1 

1 

.0071 
.0072 
.0071 
.0071 
.0070 
.0070 
.0071 
.0070 
.0070 

20.0000 
20.0OG8 
10.9^V8 
20. 0008 
10. 9090 

20.  wm 

19.9908 
20.0068 
19.9999 
20.0067 
19.9998 
20.0066 
10.9997 
20.0066 
10.0996 

.0068 
.0070 
.0070 
.0060 
.0070 
.0070 
.0070 
.0069 
.0068 
.0069 
.0068 
.0069 
.0069 
.0070 

*" 
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HYDROSTATIC   TEST   OP   8-INCH   TUBE   SECTION. 


TEST  WITH  IHTEBIOB  PBESSUSE  AVD  LOHOirUBINAL  C0MPBI8- 

SIOH  OOMBINBD. 


Diametrical  Expansion. 

Measurements  taken  on  two  diameters  180^  apart  at  middle  of  lengtb 
of  tube;  also  10  inches  from  middle. 


FreMiire 

per 
square 
inch. 

MeMoremeDts  of  exterior  diameters  at  middle 
of  tnbe. 

Kemarks. 

Diameter 
1. 

Succesftive 
diiferences. 

Diameter 
2. 

Saccessive 
difl'erences. 

Pounda. 
1,000 
6,000 
1,000 
6,000 
1.000 
6,000 

8,000 
1,000 
8.000 
1,000 

11,000 

1,000 
11,000 

1,000 
11,000 

1,000 
11,000 

1,000 

12.0000 
12.0034 
12.0000 
12.0034 
12.0000 
12.0034 

12.0050 
12.0000 
12.0050 
12.0000 

12.0070 
12.0000 
12.0071 
12.0001 
12.0071 
12.0001 
12.0071 
12.0000 

Inch. 

Jnehet. 

Inch, 

.0034 
.00.^ 
.0034 
.0034 
.0034 

::::::::::;:::::::::::: 

.0050 
.0060 
.0060 

.0070 
.0071 
.0070 
.0070 
.0070 
.0070 
.0071 

12.0000 
12.0071 
12.0000 
12. 0070 
11.9999 
12.0070 
11.9999 

.0071 
.0071 
.0070 
.0071 
.0071 
.0071 

MEASUREMENTS  OF  EXTERIOB  DIAMETER  10  INCHES  FROM  MID- 
DLK  OF  TUBE. 


1.000 
11,000 
1,000 

12.0000 
12.0071 
12.C000 

.0071 
.0u71 

HYDROSTATIC   TEST   OF   8-INCH   TUBE   SECTION. 
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IBCT  WITH  IVTEBIOB  PBESSUBE  AHD  LGHOITUBIHAL  COMPBES- 

SIGH  COMBIVED. 

Longitudinal  Contbaction. 

Measurements  taken  on  20-inch  section  on  outside  surface  symmet- 
rical with  ends  of  tube. 


Pretuinre 

■quaro 
Tnch. 

Measurements  of 
20-iDch  longitudinal. 

Rcanarks. 

Total. 

SiicceAsive 
diffcronces. 

Pounds. 
1.000 
2.000 
3,000 
4,000 
5.000 
6.01*0 
1.000 
6.000 
1.000 
6.000 
1,L00 

a.  000 

1.000 
8.000 
1.000 
8.000 
1,000 

1,000 
11,000 

1.000 
11,000 

1.000 
11,000 

1,000 

11.000 
1,000 

ll.OOO 
1.000 

Inchss. 
20.0000 
19.0901 
19.9982 
19.9973 
19.9964 
19.9956 
19.9907 
19. 9930 
19. 9997 
19.9956 
10.9997 

10.9943 
20.0U00 
10.9043 
20.0000 
10. 9042 
20.0000 

20.0000 
19. 9917 
20.0001 
19.9917 
20.0001 
19.9919 
20.0002 

19.9917 
20.0000 

19.9916 
20.0000 

Inch. 

.0009 
.0009 
.0(i09 
.0009 
.0008 
.0041 
.0041 
.0041 
.0041 
.0041 

.0057 
.0057 
.0057 
.0058 
.0058 

.0083 
.0084 
.(084 
.0084 
.0082 
.0083 

.0083 

.0084 

TEST  WITH   EZTEBIOB  PBESSUBE  AND  LOHOITUDIHAL  COM 

PBES8I0H  COMBDirED. 

Contraction  op  B<mE. 

Measurements  taken  in  the  same  plane  at  extremities  of  20-inch  sec- 
tion symmetrical  with  ends  of  tube. 


Heasurements  of  bore. 

Pressure 
per 

Kemarks. 

"2Sr 

DiAmetor 

Snc('C8>iTe 

Diameter 

Succesjiivo 

8. 

differences. 

N. 

difltrrenoes. 

Pounds. 

Inches. 

Inch. 

Inches. 

Inch. 

1,000 

8.0000 

11,000 
1,000 

7.9907 
8.C0O0 

7.9908 
8.0000 

.0092 
.0092 

.0003 

11,000 

7.9907 

.0003 

7.9908 

.0092 

1,000 

8.0000 

.0003 

8.0000 

.0092 

ll.OCO 

7.9907 

.0093 

7.9909 

.0091 

1,000 

8.C000 

.0093 

8.0000 

.0091 

11,000 

7.9907 

.0093 

7.y909 

.0001 

1.000 

8.0000 

.0093 

8.0000 

.0091 

11.000 

7.9908 

.0092 

7.9900 

.0091 

1,000 

£.0001 

.0003 

8.0000 

.0091 

H.  Ex.  92- 
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HYDROSTATIC    TEST   OF   8-INCH   TUBE   SECTION. 


TEST  WITH  EZTEEIOB  PBESSUBE  AND  LOHOITUDINAL  COMPBBB 

SION  COMBINED. 

Longitudinal  Extension. 

Measarements  taken  at  middle  of  thickness  of  walls  on  two  20-incli 
sections  I8O0  apart  symmetrical  with  ends  of  tube. 


Pressure 

per 
square 
inch. 

Measurements  of  20inch  longitudinal. 

Semarks. 

E. 

Successive 
differences. 

W. 

Successive 
differences. 

PoundM. 

1,000 
11,000 

1.000 
11,000 

1,000 
11,000 

1,000 
U.0O0 

1,000 
11.000 

1,000 

1,000 
11,000 

1,000 
11,000 

1,000 

Inehst. 
20.0000 
20.0019 
20.0000 
20.0019 
20.0000 
20. 0019 
20.0000 
20.0019 
20.0000 
20. 0019 
20.0000 

Inch. 

Inches. 

Inch. 

Hammered  end  of 
'    tniie   to    oaose 
1     vibration. 

.0019 
.0019 
.0019 
.0919 
.0019 
.0019 
.0019 
.0019 
.0019 
.0019 

20.0033 
20.0000 
20.0024 
20.0000 
20.0025 
20.0001 
20.002e 
20.0002 
20.0026 
20.0003 

20.0000 
20.0024 
19.9999 
20.0024 
19.0999 

.0023 
.0024 
.0024 
.0025 
.0024 
.0025 
.0021 
.0024 
.0023 

.0024 
.0025 
.0025 
.0025 

TEST  WITH  INTEBIOB  AND  EXTEBIOB  PBESSUBES  AND  LONGI- 
TUDINAL COMPBESSION  COMBINBB. 

Longitudinal  Contraction. 

Measurements  taken  at  middle  of  thickness  of  walls  of  two  20-inch 
sections  18(P  apart  symmetrical  with  ends  of  tube. 


Pressure 
per 

Measurements  of  20-inoh  longitudinal. 

Remarks. 

inch. 

W. 

Successive 

E. 

Successive 

differences. 

differences. 

Poundt. 

Inehea. 

Inch. 

Inehet. 

Inch. 

1,000 
11,000 
1,000 

20.0000 
19.9903 
19.9998 

.0007 
.0005 

19.9992 
20.0000 

.0008 

11,000 

19.9992 

.0006 

19.9989 

.0011 

1,000 

19.9907 

.0005 

19.9997 

.0008 

11,000 

19.9991 

.0006 

19.9987 

.0010 

1,000 

19.9096 

.0005 

19.9997 

.0010 

11,000 

19.9991 

.0005 

19.9987 

.0010 

1,000 

19.9996 

.0005 

19.9996 

.0009 

11,000 

19. 9089 

.0007 

19.9987 

.0009 

1,000 

19.9991 

.0005 

19. 9997 

.0010 

11,000 

19.9987 

.0007 

19.9986 

.OOIL 

1,000 

19.9992 

.0005 

19.9996 

.0010 

6,000 
1,000 

19.9995 
20.0000 

19.9996 
20.0000 

.0006 

.0004 

6,000 

19.9995 

.0005 

19.9996 

.0004 

1,000 

19.9998 

.0003 

20.0000 

.0004 

6,000 

19.9995 

.0003 

19.9995 

.0005 

1,000 

19.9998 

.0003 

20.0000 

.0005 

6,000 

19.9996 

.0002 

19.0996 

.0004 

1.000 

19.9999 

.0003 

20.0000 

.0004 

6.000 

19.0996 

.0003 

19. 9096 

.0004 

1.000 

19.9098 

.0002 

20.0000 

.0001 

0.000 
1,000 

19.9995 
19.9998 

.0003 
.0003 

HYDROSTATIC   TEST   OP  8-lNCH   TUBE   SECTION. 


307 


8UHMART  OF  BE8ULT8. 

MEAN  DIAMETRICAL  AND  LONGITUDINAL  EFFECTS. 

(  Diameter  of  bore , 8". 

Original  dimensioiis  <  Exterior  diameter 12^'. 

(  LoDgitudinal  gauged  length 20'^ 

Inienor  pressure. 


Pressures 

Mean 
expansion. 

Expansion  of  exterior  diameter  under  pressures  of. 

Poundt. 

1,000 

12,000 

Inch. 
Initial  lead. 
.0080 

Pressures 

Mean 
contraction. 

Longitudinal  contraction  under  pressure!  of. 

Pounds. 

1,000 

12.000 

Inch. 
Initialload. 
.0039* 

*  This  oontractlon  measured  on  a  gauged  length  of  24". 
Exterior  pressure. 


Pressures 

per  square 

inch. 

Mean 
oontraciion. 

Pounds. 
1,000 
4,000 
8,000 
8,000 
10,000 

Inch. 
Initialload. 
.00284 
.00487 
.00085 
.00854 

Pressures 

per  square 

inch. 

Mean 
extension. 

Pounds. 
1,000 
4,000 
8,000 
8,000 
10,000 

Inch. 
Initialload. 
.00200 
.00341 
.00470 
.00800 

Interior  and  exterior  pressures  combined. 


Pressures 
^InT"* 

Mean 

Longitedlnal  ertenaioii  uider  preasuxea  of 

Pounds. 
1,000 
4,000 
8,000 
8,000 
10,000 

Ineh. 
IniUalload. 
.00124 
.00188 
.00281 
.00344 

308  HYDROSTATIC   TEST   OF   8-INCH   TUBE   SlECTION. 

Interior  presBure  and  longitudinal  teneion  combined. 


PressfirM 

Mmh 
expansion. 

PottWft. 

1,000 
8,000 
11.000 

IniUal  load. 
.00390 
.00548 

PreBsiiros 

Mean 
extension. 

TiOngitadinal  oxti^niiion  under  preasarM  of. ........ 

Pounds. 
1,000 
2,000 
8.000 
4,000 
5,000 
8,000 
7,000 
8,000 
U.000 

Inch. 
Initial  load. 
.0002 
.0005 
.0007 
.0009 
.0011 
.0014 
.0016 
.00223 

Exterior  prcBBure  and  longitudinal  tension  combined. 


Preaanres 

per  square 

inch. 

Mean 
contraction. 

Contraction  of  bore  under  preesures  of..... 

Pounns. 
1,000 
8.000 
9,500 

Inch. 
Initialload. 
.00722 
.00679 

Pressures 

Mean 
extenaion. 

Longltndinal  extension  under  pressures  of. ........ 

Pounds. 
1,000 
0,500 

Inch. 
Initial  load. 
.00911 

Interior  and  exterior  pressures  and  longitudinal  tension  combined. 


Pressures 
per^square 

Mean 
extension. 

Longitudinal  extenaion  under  pressures  of. 

Pounds. 

1. 000 

9,500 

10,000 

Inch. 
Initialload. 
.00682 
.00697 
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Interior  yre9Bure  and  longitudinal  compression  combined. 


Preflsnrea 

per  square 

inch. 

Mean 
expansion. 

Pounds. 

1,000 

0,000 

8,000 

11,000 

Inch. 

Initialload. 

.00340 

.00500 

.00707 

Presanrea 

per  aquare 

inch. 

Mean 
contraction. 

Longitudinal  contraction  under  preaauren  of 

Pounds. 
1,000 
6,000 
8,000 
11,000 

Inch, 

Initial  load. 

.00410 

.00573 

.00835 

Exterior  pressure  and  longitudinal  compression  combined. 


Presaurea 

per  aquare 

inch. 

Mean 
contraction. 

Pound*. 
1.000 
11,000 

Inch. 
Initialload. 
.00922 

Preaaurea 

per  aanare 

inch. 


Contrac-  Contraction         Mean 
tionE.  W.  contraction. 


Longitudinal  extension  under 
preaaurea  of 


Pounds. 

1,000 
11,000 


Inch, 
.00190 


Inch.  Inch. 

Initial  load. 

.00213 


Jntenor  and  exterior  pressures  and  longitudinal  compression  combined. 


per  aqaare 
ncli. 


Longitudinal  contraction  un- 
der pressureaof 


Pressures 
^incl 


Pounds. 

1,000 
6.000 
11,000 


Contrac 
tiouW. 


Contraction 
E. 


Mean 
oontractjon. 


Inch,  Inch.  Inch. 

Initial  load, 
I I 

.00056  .00092    I 


.00037 
.00074 
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From  the  ^^  sammary  of  results"  the  following  reductions  are  made: 

Interior  pre99ure. 

DUmetrical  expanaion,  exterior ".0009  -¥■  (12  X  11,000)  =  ".000,000,052,273  per  Inch  per  pound 

Longitudinal  contraction ".0039  -»-  (24  X  1  liOOO)  =  ".000,000,014,773  per  inch  per  poand 

Exterior  presmre. 

Diametrical  contraction  of  bore ".006545  ->-  (8  X  9,000)  =  ".000.000,118,811  per  inch  per  ponnd 

Longitudinal  extension ^ . .  ".00602  +  (20  X  9,000)  =  ".000,000,033,383  per  inch  per  ponnd 

Interior  and  exterior  preseuree  combined. 
Longitudinal  extension " .00344  +  (20  X  9.000)  =  ".00a,000,019, 1 1 1  per  inch  per  ponnd 

Interior  preeaure  and  longitudinal  tension  combined. 

Diametrical  expansion,  exterior ".00548  -t-  (12  X  10,000)  =  ".000,000,045,867  per  inch  per  pound 

Longitudinal  extension ".00223  -i-  (20  x  10,000)  =  ".000,000,011,150  per  inch  per  pound 

Exterior  preesure  and  longitudinal  teneion  combined. 

Diametrical  contraction  of  bore ".00879  -»-   (8  x  8,500)  =  ".000,000,120,265  per  inch  per  ponnd 

Longitudinal  extension ".00911  +  (20  X  8,500)  =  ".000,000,053,588  per  inch  per  pound 

Interior  and  exterior  pressuree  and  longitudinal  teneion  combined. 
Longitudinal  extension ".00097  +  (20  X  9,000)  =  ".000,000,038,722  per  inch  per  pound 

Interior  preeeure  and  longitudinal  compreeeion  combined. 

Diametrical  expansion,  exterior ".00705  -^  (12  X  10.000)  =  ".000,000,058,917  per  inch  per  ponnd 

Longitudinal  contraction ".00832  •«-  (20  X  10,000)  =  ".000,000,041,750  per  inch  per  pound 

Exterior  pressure  and  longitudinal  compression  combined. 

Diametrical  contraction  of  bore ".00922  •«-  (8  X  10,000)  =  ".000,000, 115,250  per  inch  per  pound 

Longitudinal  extension (".00190  f  ".00236  -(-  2)  =  ".00218. 

"  .00213  H-  (20  X  10,000)  =  ".000,000,010,650  per  Inch  per  ponnd 

Interior  and  exterior  pressures  and  longitudinal  compression  combined. 

Longitudinal  contraction ".00092  +  ".00056  ^-  2)  ^  ".00074. 

".00074  -4-  (20  X  10,000)  =r  ".000,000,003,700  per  inch  per  DOnnd 
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STEEL  BAKS,  ELASTIC  LIMIT  AT  DIFFERENT  TEMPERATUKES.     311 

DetenniDations  of  elastic  limit  of  steel  bars  at  different  temperatures. 
Form  of  Specimens. 

K 2^"  H 


k 


No.  6128 
Mark,  I. 

Diameter,  1".238. 

Sectional  area,  1.204  square  inches. 
Gauged  length,  10". 

Specimen  packed  in  snow  and  salt  and  remained  in  this  mixture  two 
honrs  before  testing.    Then  removed  and  tested  in  the  open  air. 
Temperature  when  tested  about  12^  F. 


AppUed  loads. 

ElonjTAtion 
per  inch. 

Sncc<^anlve 
olungation 
per  Inch. 

Permanent 
set. 

Successive 
set. 

Bemarks. 

ToIaL 

inch. 

Pound*. 
1,204 
8,020 
12,040 
18,000 
24,080 
30,100 
36,120 
88.120 

87,824 

38,528 
39,732 
40,  «8 

42,140 

Pounds. 
1,000 
5,000 
lO.OOO 
15,000 
20,000 
25,000 
80,000 
90,000 

81.000 

82.000 
33,000 
84,000 

35,000 

Inch. 
0. 

.00012 

.00031 

.00050 

.00068 

.00065 

.00103 

.00159 

C   .00280 

.01050 

.01200 

.01550 

.02845 

C   .02970 

I   .08240 

Inch. 

0. 

.00012 
.00019 
.00010 
.00018 
.00017 
.00018 
.00050 
.00021 
.00770 
.00150 
.00360 
.012&5 
.00123 
.00270 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
After  5  minutes. 

Elongation  after  5  min- 
utes;    test    discon- 
tinued. 

.60603 

.00003 

.03093 

.03000 

312     STEEL  BARS,  ELASTIC  LIMIT  AT  DIFFERENT  TEMPERATURES. 


No.  5129. 
Mark  I. 

Diameter,  1".238. 

Sectional  area,  1.204  square  inches. 
Gauged  length,  10'. 
Temperature,  70°  F. 


Applied  loads. 

Elongation 
per  Inch. 

Succeeaivo 
eloneatiuu 
per  inch. 

Permanent 
•et. 

Sucoessiv'e 

Bemarka. 

Total 

Per  sqaare 
inch. 

aet. 

Poundi. 
1.204 
6,020 
12,040 
18.060 
24.080 
30,100 
36,120 
87,324 

Poundi. 
1,000 
5.000 
10.000 
15.000 
20,000 
25,000 
30,000 
31,000 

Inch. 
0. 
.OOOU 
.00032 
.00052 
.00070 
.00086 
.00101 
r     .  01590 

.02241 

.02300 
.02460 
.02800 
.03175 
.03219 
C     .03230 
I     .  03256 

Inch, 

0. 

.00014 
.00018 
.00020 
.00018 
.00016 
.00015 
.01489 

.00651 

.00059 
-00160 
.00340 
.00.375 
.00044 
.00011 
.00026 

hieh. 
0. 

Inch. 
0. 

Initial  load. 

i 

0. 

Slaatic  limit 

Klonjcation  in  5  mla- 
utea. 

utea. 

Elongation  after  5  roin- 
utea;      teat   discon- 
tinued. 

.02119 

.02119 

38,528 
89,732 
40,936 
42.140 
42,140 

42, 140 

32,000 
33,000 
34,000 
85,000 
35,000 

35.000 

.03031 
.03073 

.00012 
.00042 

.03111 

No.  5130. 
Mark,  I. 

Diameter,  1".238. 

Sectional  area,  1.204  squtire  inches. 
Gauged  length,  10". 

Specimen  immersed  in  hot  water  for  a  period  of  one-half  hour  before 
testing.    Tested  in  the  open  air. 
Temperature  when  tested,  about  180^  F. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
cloii^.ition 
per  inch. 

Permanent 
aet. 

Successive 
set. 

Bemarka. 

Total. 

Per  square 
incii. 

Poundi. 

1,204 

6,020 

12.  040 

18.060 

24,080 

90,100 
31,304 
32,508 
33,712 
34,916 

36,120 

37,324 
38.528 
30, 732 
40,036 

42,140 

Poundi. 

1,000 

5,000 

10,000 

15,000 

20, 000 

25,000 
20, 000 
27,000 
28,000 
29,000 

30,000 

31,000 
32,000 
33.000 
34,000 

a&,ooo 

Inch. 
0. 

.00011 
.00027 
.00042 
.00060 

.00072 

.0OU73 

.00078 

.00109 

.00450 

C     .01800 

\     .02212 

.02230 

.  02370 

.02840 

.03225 

C     .03400 

{     .03650 

Inch. 
0. 

.00011 
.00016 
.00015 
.00018 

.00012 
.00001 
.00005 
.00031 

.  oo:)4i 

.01350 
.00412 
.  O0U18 
.00140 
.00470 
.  00:{85 
.00265 
.00160 

Inch. 

0. 

Inch. 
0. 

Initial  load. 

This  minna  aet  is  at- 
tributed to  the  cool- 
ing of  the  Uar. 

ElaaUoUmit. 
After  2  mlnates. 

Elongation  after  5  mio- 
uU's;     teat  dlioon. 
tinued. 

—.00009 

'.00009 



r 

1                   

.03501 

.03510 
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No.  6139. 
Mark,  S. 
Diameter,  1".238. 

Sectional  area,  1.204  square  inches. 
Ganged  length,  10''. 
Temi)eratnre,  70^  F. 


Applied  loads. 

EloDjcntioii 
per  incli. 

Saccesaivo 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  Muare 
inch. 

Pounds. 

1,204 
6.030 
12,040 
18,060 
24,080 

Poundt. 
1,UX) 
5,000 
10,000 
15.000 
20.000 
25.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37.000 
38,000 
39,000 

40.000 

40,000 
41,000 

Inch. 
0. 
.00012 
.00031 
.00046 
.00063 
.00081 
.00095 
.00099 
.00102 
.00104 
.00109 
.90112 
.00114 
.00120 
.00123 
.00135 
5     .  00131 
{      .00154 

.00160 
5     .00164 
i     .00186 

Inch, 
0. 

.00012 
.00019 
.00015 
.00017 
.00018 
.00014 
.00004 
.00003 
.00002 
.00005 
.00003 
.00002 
.00006 
.00003 
.00002 
.00006 
.00023 

.00006 
.00004 
.00022 

.«. 

IneK 
0. 

• 
luitUlload. 

Elastic  limit. 
ElongaUon  after  5min- 
utes. 

Elongation  after  5  min- 
utes;    test   dlscoB- 
tinned. 

■    30  100 

36,120 
37,324 
3S,528 
39,732 

0. 

; 



40.986 
42,140 
43.344 
44,548 
45.752 
46.956 

48.160 
48,160 

•—.00001 

—.00001 

.00020 

.00021 

49,364 

.00046 

.00026 

314     «TEEL  BARS,  ELASTIC  LIMIT  AT  DIFFERENT  TEMPfiBATUSES. 

Ko.  5140. 
Mark,  8. 
Diameter,  1".238. 

Sectional  area,  1.204  square  inches. 
Gauged  length,  10". 

ripecimeu  packed  in  mixture  of  snow  and  salt,  where  it  remained  two 
hours  before  testing. 
Removed  from  the  mixture  and  tested  in  the  open  air. 
Temperature  when  tested  about  15°  F. 


Applied  loads. 

Elongation 
per  inch. 

Suocesaire 

Pernianent 
set. 

Snocassive 
set. 

RemarkB. 

Total. 

• 
I*er  Bqiiare 
inclj. 

elongation 
per  inch. 

Pounds. 
1,204 
6,020 
12,040 
18,060 
24,080 
30, 100 
36,120 
42,140 
43,344 
44,548 
45,  752 
46,956 

48,160 
49,864 

Pounds. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36.000 
87,000 
38,000 
39,000 

40,000 
41,000 

Inch. 
0. 

.00013 
.  00032 
.00051 
.00069 
.00084 
.00101 
.00117 
.00120 
.00122 
.00126 
.00130 
C     .00132 
{      .00150 

S     .00153 
I     .00182 

Inch. 
0. 

.00013 
.00019 
.00019 
.00018 
.00015 
.00017 
.00016 
.00003 
.00002 
.00001 
.00004 
.00002 
.00018 

.00003 
.00029 

Inch. 
0. 

iMh, 

0. 

Initial  load. 

Klastio  limit. 
Eloo^tion  after  Smin- 
ntes. 

Elongation  after  6  mia- 
ates;     teat    diacon* 
tinaed. 

.00001 

.00001 

.00014 

.00013 

.00044 

.00030 
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No.  5141. 
Marky  S. 

Diameter,  1".238. 

Sectional  area,  1 .204  square  inches, 
f^^anged  length,  10". 

Specimen  immersed  in  hot  water  for  a  period  of  three-quarters  of  an 
hour  before  testing. 
Tested  in  the  open  air. 
Temperatnre  when  tested  about  180°  P. 


Applied  loftdji. 


Total. 


Per  sanare 
IncD. 


Blooeation 
p«rmch. 


SacceAAire 
elongation 
periDch. 


Pemianent 


Snocesnive 

pcrmnuent 

Bet. 


Bemarks. 


Pintnds. 
1,20« 
6,020 
12,010 

ia.oao 

24,080 
30,100 
36,120 
42,140 
43.344 
44.548 
45. 752 
46,056 


48,160 


49,964 


Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
36,000 
37,000 
38,000 
39.000 


40.000 


41.000 


Inch. 
0. 

.00011 
.U0U27 
.00042 
.00061 
.00070 
.00092 
.001U9 
.00106 
.00110 
.00111 
.00113 
.00115 
.00142 

.00152 

.00152 
.00170 

.00301 


Iruh. 
0. 

.00011 
.00016 
.00015 
.00019 
.00018 
.00013 
.00017 
—.00003 
.00004 
.00001 
.  00002 
.00002 
.00027 

.00010 


.00018 
.00191 


IflAk. 
0. 


Inch. 
0. 


Initial  load. 


•I 


+  .00012 


.00220 


Elastic  limit. 

Elongation  after  1  min- 
ute. 
.C0025    I  Elongation  after  5  min- 
j     ntea. 


Elongation  after  1  min- 
ute. 

Elongation  after  5  niin- 
uteft ;  teat  diacon- 
tinned. 
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The  wires  here  represented  were  contributed  at  the  World's  Oolnm- 
bian  Exposition  by  the  manufactorers  of  the  material  or  by  their  agents 
for  the  purpose  of  these  tests. 

The  Washburn  &  Moen  Manufacturing  Company,  of  Worcester, 
Mass.,  contributed  twenty-two  coils  in  commercial  packages,  labeled 
**  Perfected  Steel  Music  Wire.''  In  sizes  the  numbers  ran  from  No.  12 
to  No.  27,  music- wire  gauge,  there  being  half  numbers  from  12^  to  17^. 

The  Trenton  Iron  Gompauy,  of  Trenton,  N.  J.,  contributed  six  coils 
in  commercial  packages,  labeled  *' Cast-Steel  Music  Wire."  In  sizes 
the  numbers  ran  from  Ko.  13  to  No.  18. 

Alfred  Dolge,  of  New  York,  agent  for  Moritz  Poehlmann,  of  Nurem- 
berg, Germany,  contributed  eight  samples  in  envelopes,  marked 
f^Poelilmann,"  and  the  number  of  the  wire  gauge.  The  sizes  ran  from 
No.  12  to  No.  19. 

I  Hermann  Hillger,  agent  for  Stahl  &  Drahtwerk  Eoeslau,  Roeslau, 
Germany,  contributed  five  samples  in  paper  wrappers,  marked  with 
^umbers.  There  was  obviously  such  a  variance  in  those  distinguishing 
b  umbers  and  the  actual  sizes  that  the  wire-gauge  numbers  nearest  the 
measured  diameters  of  the  samples  are  used  in  this  report,  instead  of 
the  numbers  found  on  the  wrappers. 

The  examination  and  tests  of  these  samples  have  consisted  of  meas- 
irements  of  the  diameters  of  the  wires,  recording  the  maximum  and 
ninimum  diameters  found.  Recording  the  free  diameters  of  the  coils 
assumed  by  the  wires  when  unrestrained,  it  will  be  understood  that 
these  diameters  do  not  refer  to  the  sizes  of  the  coils  in  which  the  wire 
is  sold,  but  represent  the  curvature  of  the  wires  naturally  assumed  by 
them. 

There  were  coiling  tests,  swaging  tests,  and  eyes  were  formed  such 
as  are  commonly  used  for  attaching  the  wires  to  the  wrest  pins  of 
I>ianofortes. 

The  tensile  tests  consisted  of  three  tests  of  each  sample,  recording 
the  breaking  load  in  actual  pounds,  also  the  strength  in  pounds  per 
square  inch  of  the  metal  on  the  actual  sectional  area. 

There  were  other  tests  by  tension,  in  which  a  very  complete  series 
of  observations  was  made  on  the  elongations  under  stresses  and  the 
development  of  iiermanent  sets.  Tensile  tests  of  this  latter  class  only 
were  made  with  wires  from  Herrmann  Hillger,  as  only  a  sufficient 
rjuantity  of  wire  for  one  test  was  contributed. 

The  accompanying  photograph  shows  the  style  of  automatic  microm- 
eter employed  as  it  appear^  in  position  for  measuring  the  elongation 
of  the  wire  on  which  it  was  resting. 

The  coiling  tests,  in  which  each  sample  was  tightly  wound  in  coils  in 
contact  with  each  other  around  a  wire  of  its  own  diameter,  were  made 
at  the  United  States  Government  building,  World's  Columbian  Exposi- 
tion, in  the  month  of  October,  1893,  at  which  time  some  of  the  swaging 
bests  were  also  made.  The  latter  tests  were  made  with  a  succession  of 
blows  with  a  light  hand  hammer,  and- were  continued  until  the  diame- 
ters of  the  wires  were  flattened  to  twice  the  original  dimensions. 
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The  8waj?ing  tests  were  continued  and  completed  at  the  Watertowi 
Arsenal,  Mass.,  where  all  of  the  tensile  tests  were  made. 

Eyes  were  formed  on  each  sample,  omitting  the  half  numbers  of  thi 
Washburn  &  Moen  wires,  on  an  eyeing  machine  in  a  commercial  man 
ner  by  the  firm  of  O.  J.  Faxon  &  Co.,  Boston,  Mass. 

The  coiling,  swaging,  and  eyeing  tests  were  successfully  made  oi 
each  sample. 

In  making  the  tensile  tests  the  ends  of  the  wires  were  clamped  ii 
the  hydraulic  jaws  of  the  testing  machine,  a  sheet  of  fine  emery  clotl 
being  used  directly  over  the  wires. 

This  method  of  securing  the  ends  was  regarded  as  satisfactory,  a.^ 
it  was  a  rare  occurrence  that  a  wire  broke  at  the  jaws. 

The  micrometer  used  in  determining  the  elongations  and  sets  carriei 
forked  blocks  at  each  end,  which  blocks  straddled  the  wire,  and  hni 
sufficient  gripping  power  to  actuate  the  micrometer  without  injury  t< 
the  wire.  The  forked  blocks  were  brought  to  an  edge  where  contar; 
was  made  with  the  wire,  establishing  a  definite  gauged  length — ^inthes 
tests  6  inches  long. 

A  sharply  defined  elastic  limit  is  not  shown  in  this  material. 

Early  permanent  sets  of  small  magnitude  were  developed,  whicl 
remained  for  a  time  with  little  change,  and  then  under  the  higher  load 
gradually  increasing  in  amount. 

The  tensile  strains  are  necessarily  unequal  on  the  different  sidas  < 
a  wire  straightened  from  a  circular  form,  and  some  of  the  early  sei 
may  properly  be  attributed  to  this  fact. 

An  inspection  of  the  details  of  the  tests  will  show  within  what  limit 
the  sets  are  immaterial  when  the  wires  are  used  for  music  purposes. 

An  investigation  has  been  started  for  the  purpose  of  experimental, 
ascertaining  the  number  of  vibrations  per  second  of  the  several  size 
of  wires  under  different  conditions  of  tensions  and  lengths. 

Following  the  tensile  tests  the  strength  of  eyed  samples  was  invo 
tigated. 

First  the  samples  which  were  eyed  by  the  Messrs.  O.  J.  Faxon  &  O 
were  tested,  and  these  tests  were  followed  by  the  tests  of  such  wires  a 
still  retained  the  eyes  which  were  found  on  them  when  the  coils  wer 
submitted  for  test  by  the  manufacturers. 

The  strength  of  these  samples  fell  considerably  below  the  tensil 
strength  of  the  plain  samples  of  the  wires  and  were  not  altofzretlu 
uniform  in  strength,  and,  as  it  was  subsequently  shown,  also  fell  belo 
the  strength  of  wires  tested  over  a  pin  'M6  diameter,  representing  tb 
wrest  pin  of  a  pianoforte. 

The  eyed  samples  fractured  either  at  the  first  twist  in  the  loop  or  a 
the  inside  end  of  the  twisted  section,  where  the  standing  part  of  th 
wire  was  first  bent. 

The  fractured  surfaces,  with  hardly  an  exception,  were  oblique  to  th 
axis  of  the  wire,  presenting  a  sheared  type  of  fracture  with  a  oompar; 
tively  limited  contraction  of  area. 

In  the  direct  tensile  tests  the  fractured  ends  were  cup  shaped  inrit 
large  contraction  of  arcii  and  presented  silky  surfaces. 

It  was  evident  from  the  results  that  the  torsional  permanent  set  ^i  ve 
the  wires  in  the  formation  of  the  eyes  was  largely  responsible  for  t\ 
reduction  in  strength  which  the  wires  displayed  at  this  time. 

Any  short  bend  in  the  wire  would  tend  to  cause  a  reduction 
strength  at  that  place,  and  the  strength  over  a  wrest  pin  would  ord 
narily  be  less  than  that  of  a  straight  wire  secured  by  being  clamped 
the  testing  machine  over  several  inches  in  length  at  each  end. 
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The  bending  of  the  wires  necessary  to  twist  the  two  parts  together  is 
agp:ravated  in  its  effect  by  the  torsional  stress  incident  to  the  common 
method  of  forming  eyes. 

For  the  purpose  of  illustrating  the  strength  of  eyes  simply  twisted, 
withont  the  torsional  permanent  sets,  eyes  were  formed  on  the  several 
wires  at  this  arsenal.    The  nianner  of  making  these  eyes  was  as  follows : 

Grooved  blocks  were  prepared  to  serve  as  guides  for  the  two  parts  of 


blocks. 


the  wire,  the  angle  made  by  the  two  parts  of  the  wire  practically  fixing 
I  Ibe  pitch  of  the  twist. 

The  twisting  is  begun  at  the  loop  A  and  proceeds  toward  B  and  G, 
'•'  as  those  ends  are  drawn  through  the  blocks. 

A  slight  pressure  is  exerted  on  the  wires  by  the  grooved  blocks,  but 
not  sofiicient  to  prevent  the  ends  B  and  G  rotating  synchrononsly  with 
tlieloopA. 

Eyes  thns  formed  developed  greater  strength  than  those  in  which  tor- 
sional sets  had  been  given,  the  results  closely  agreeing  with  the  strength 
of  wires  tested  over  wrest  pins. 

The  fractured  ends  of  the  arsenal-eyed  samples  were  cup  shaped  and 
silky  in  appearance. 

The  strength  of  the  eyed  samples  also  depends  in  a  measure  upon  the 
uumber  of  twists  per  inch  given  the  wire. 

The  minimum  twist  necessary  to  prevent  the  eye  untwisting  before 
breaking  the  wire  seems  to  be  the  best  adapted  for  strength.  A  very 
coarse  pitch,  however,  untwists  unless  a  greater  length  of  twisted  sec- 
tion is  employed  than  is  admissible  in  pianoforte  strings. 

The  common  length  of  the  eyes  tested  was  about  2",  including  the 
loop,  and  the  twisting  was  about  three  full  turns  per  inch.  This  was  sub- 
stantially the  twist  on  the  original  eyes  and  those  eyed  by  the  Messrs. 
Faxon  &  Go.,  the  pitch  of  the  coarser  wires  being  a  little  less  and  of 
the  finer  wires  a  little  greater  than  this.  ' 

The  original  eyes  on  the  Poehlmann  wires  ranged  from  5^  to  8  full 
tarns  per  inch.  These  eyes  were  inadvertently  cut  off  the  coils,  and 
consequently  could  not  be  tested  to  ascertain  their  strength. 

Several  pitches  of  twist  were  tried  with  the  arsenal-formed  eyes  on 
the  Washburn  &  Moen  wire  No.  18,  the  results  being  in  favor  of  the 
coarser  pitches. 

H.  Ex.  92 21 
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Chemical  Composition  of  Steel  Music  Wiub. 

WIRE  FROM  TRENTON  IRON  COMPANY. 


Nnmber 

of 
gauge. 

Carbon. 

Manga- 
nese. 

SUioon. 

Snlphnr. 

^0^ 

Oopper. 

t 

TotaL 

Graph- 
itib. 

Com- 
bined. 

18 
18 

0.888 
0.880 

0.010 
0.012 

0.858 
0.868 

0.005 
0.422 

0.004 
0.444 

0.023 
0.020 

0.017 
0.021 

WIRE  FROM  WASHBURN  ft  MOBN  MANUFACTURING  COMPANY. 


13 
18 
27 

0.868 
0.874 
0.860 

0.010 
0.011 
0.000 

0.888 
0.863 
0.841 

0.841 
0.204 
0.207 

0.181 
0.178 
0.160 

0.024 
0.020 
0.025 

0.031      ' 

0.031      1 

0.033      

1                       1 

WIRE  FROM  MORITZ  POEHLMANN. 


13 
18 

0.703 
0.863 

0.000 
0.011 

0.784 
0.852 

0.167 
0.154 

0.409 
0.138 

0.015 
0.012 

0.029 
0.020 

Music- WiBB  Gauges. 


Waahbnm 

No. 

ds^Moen 

Mann. 

facturing 

Trenton 

Iron 
Company. 

Said  to  be 
Poehlmann. 

Company. 

Ineh, 

Inch. 

Inch. 

00 

.0085 

.009 

.010 

.011 

.012 

.013 

.014 

.016 

.018 

.020 

.022 

.024 

.026 

.028 

• 

.0206 

.0286 

.0314 

.03U 

.0315 

.0326 

.032 

.0338 

.0345 

.034 

.0354 

.0360 

.036 

.0360 

.0377 

.038 

.0390 

.0305 

.040 

.0410 

.0114 

.042 

.0430 

.0484 

.044 

.0450 

.0400 

.046 

.0468 

22 

.0483 

.048 

.0490 

23 

.0515 

.051 

.0518 

24 

.0550 

.065 

.0560 

25 

.0586 

.050 

.0505 

26 

.0626 

.06» 

.0632 

27 

.0669 

.067 

.0085 

28 
29 
30- 
81 
82 

.071 
.074 
.078 
.083 
.086 
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Measubement  of  Coils. 

fHtrw  tuhmitted  by  the  Washburn  4r  Moen  Manufacturing  Company ^  Worcester y  Mass, 


Ho.  of 

Aetoal 
diameter 

Free 
diameter 

Bemarka. 

g»nge. 

of  wire. 

of  ooiL 

Inch. 

Inchss, 

, 

27 

.0666 

81 

26 

.0622 

34 

25 

.0577 

31 

24 

.0542 

42 

Has  a  flat  aide  ".0530  diameter. 

23 
22 
21 

.0503 
.0478 
.0456 

30 
30 

There  were  placea  where  the  diameter  waa  ".0607  ±. . 

40 

20 

.0435 

20 

19 

.0415^ 

AboDt 
15 

18 

.0301 

21 

17| 

.0386 

21 

17 

.0374 

17 

l«l 

.0358 

About 
32 

16 

Took  a  long  spiral  shape,  32"  pitoh,  5|"  diameter. 

iH 

.0346 

24 

15 

.0342 

28 

Hi 

.0336 

12 

14 

.0328 

12 

IH 

.0317 

12 

13 

.0300 

11 

I      12* 

.0305+ 

20 

1   " 

.0284 

21 

Wvre  submitted  by  the  Trenton  Iron  Company,  Trenton,  JSf.  J, 


ffit, 


No.  of 

Aetoal 
diameter 
of  wire. 

Free 
diameter 
of  ooU. 

Itemarks. 

IB 
17 
Id 
15 
14 

Inch. 
.0308 
.0375 
.0362 
.0342 
.0321 
.0801 

InehM, 

1 

Took  a  long  apSnl  abspe,  80"  pitoh  7"  diameter. 

13 

10 

^^^'^itted  by  Alfred  Dolge,  agent  for  MoritM  Poehlmannf  Nuremberg  j  Germany. 


RT' 

Actual 
diameter 
of  wire. 

Free 
diameter 
of  coiL 

Remarks. 

1! 

Inch, 
.0417 
.0402 
.0381 
.0361 
.0342 
.0323 
.0308 
.0284 

Inches. 

'I* 

17 
11 
14 
17 
17 
8 
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Wire  auhmiited  hy  Mermann  Hillgtr,  agent  for  Stahl  Mnd  Drahtwerh  BoeeUm,  Boeelau, 

Germany, 


No.  of 

Actual 

Free 

diameter 

diameter 

Bemarka. 

gaage. 

of  wire. 

of  coU. 

Ineh. 

Inchet, 

20 

.0448 

13  db 

16 

.0353 

8 

10 

.0368 

10 

16 

.0341 

10 

14 

.0320 

11 

Tensile  Tests. 

Wire  euhmitted  by  the  Waehbum  4"  ^toen  Manufacturing  Company,  WoreeeUr,  Mats. 


No.  of 

test. 

No.  of 
gauge. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Fractoied. 

Maxi. 
mum. 

M*°*-      Mean, 
mum. 

1 

6345 
6346 
6347 

6348 
6349 
6350 

6351 
6352 
6353 

6864 
6856 
6356 

27 

27 
27 

26 
26 
26 

25 
25 
25 

24 
24 
24 

Ineh. 

.0055 

Inch. 
.0052 

Ineh. 
.0654 
.0654 
.0654 

.0622 
.0021 
.0621 

.0577 
.0576 
.0576 

.0542 
.0542 
.0512 

8q.  inch. 
.003350 
.008359 
.003369 

.003030 
.003029 
.003029 

.002616 
.002606 
.002606 

.002307 
.002307 
.002307 

Poundi. 

1,098 
1.079 
1,072 

997 
980 
968 

819 
818 
812 

723 
725 
731 

Pounds, 

326,880 
321,230 
319, 140 

828,070 
323,540 
319,580 

313, 190 
818,680 
811,690 

313,800 
814.200 
816,800 

0|"fh»mjaw8. 
8|"  frx>m  jaws. 
2"  from  Jaws. 

3i"  from  jaws. 
7"  from  jaws. 
Ik"  ftwn  Jaws. 

84"  from  jaws. 
9j"  from  jaws. 
3}"  from  Jaws. 

54"  from  jaws. 
54"  from  JMWS. 
4"  from  Jaws. 

.0623 

.0620 

.0578 

.0570 
FUtaide 

.0546 

.0530 
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Nos.  6357  and  6358  were  tested  warm,  145^  F. 

The  middle  part  of  No.  6359  was  cooled  in  mixture  of  snow  and  salt 
Fracture  occurred  at  the  jaws  where  the  wire  was  nearer  the  tempera- 
ture of  the  machine,  or  about  60°  F. 


No.  of 


6157 

8358 

9359 

6300 

6381 

<3e3 

6363 

6361 

6365 

6366 

6387 

I  6368 

I  6360 

,  6370 

'  6371 

6373 

6373 

6374 

6375 

6376 

6377 

6378 

6379 

I  63^ 

I  6381 

I  6382 

6383 

'  6184 

I  6385 

6386 


6389 
6390 


I  6»3 
6394 
6395 
'  6396 
I  6397 
,  6396 


6<0I 
6402 
6408 
6404 
6406 
6406 
6407 
6408 
6409 
6410 
64U 
6412 
6413 


No.  of 
gaogo. 


DiAmeter. 


ITaxi. 
mnm. 


Mini. 


Mean. 


Sectional 
area. 


Tensile  atreogth. 


Total. 


Fersqnare 
inco. 


Fractured. 


Inch. 
.0543 


Inch. 
.0543 


.0505 


.0500 


.0482 


.0476 


.0456 


.0456 


.0436 


.0514 


.0434 


.0390 


.0387 


.0376 


.0374 


.0368 


.0365 


.0347 


.0357 
.0344' 


.0342 
.6fj36* 


.0335 


.0317 


.0312 


.0306 
.'0286' 


.0326 


.0315 


.0308 


.0304 
.0284' 


Inch. 
.0543 
.6543 
.0543 
.0503 
.0503 
.0503 
.0479 
.0479 
.0479 
.0456 
.04.')6 
.0456 
.0435 
.0435 
.0435 
.0414 
.0414 
.0414 


.0386 
.0386 
.0375 
.0375 
.0375 
.0366 
.0366 
.0866 
.0358 
.0358 
.0358 
.0345 
.0345 
.0345 
.0340 
.0340 
.0340 
.0335 
.0335 
.0335 
.0327 
.0327 
.0327 
.0316 
.0316 
.0316 
.0310 
.0310 
.0310 
.0803 
.0305 
.0305 


.0285 


8q,  inch. 
.002316 
.002316 
.002316 
.001987 
.001987 
.001987 
.001802 
.001802 
.001H02 
.00 1633 
.001633 
.001033 
.001486 
.001486 
.001486 
.001.346 
.001346 
. 001346 
.001188 
.001188 
.001188 
. 001170 
.001170 
.001170 
.001104 
.001104 
.001104 
.  001052 
.001052 
.001052 
.001007 
.001007 
.001007 
.000935 
.000035 
.000935 
.000908 
.000008 
.000908 
.000881 
.000881 
.000881 
.000840 
.000&40 
.000840 
.000784 
.000784 
.000784 
.000755 
.000755 
.000755 
.000731 
.000731 
.000731 
.000688 
.000638 
.000688 


Pounds. 
704 
712 
731 
640 
634 
647 
627 
624 
020 
561 
575 
569 
529 
534 
534 
491 
489 
489 
448 
457 
453 
428 
428 
4:<8 
432 
431 
432 
425 
417 
420 
392 
897 
401 
360 
364 
359 
338 
845 
343 
336 
332 
334 
331 
334 
338 
813 
317 
319 
303 
306 
804 
287 
292 
299 
262 


Poundi, 
303. 970 
307, 430 
315, 630 
326.620 
319, 070 
325, 620 
347,950 
346.280 
344,060 
343,540 
352, 110 
348, 440 
355. 990 
359,  »50 
359,  350 
364,780 
303,300 
363,  300 

3n,ioo 

384,680 
381.  310 
365,  810 
365. 810 
374.  H60 
391.800 
390,400 
391,300 
403,990 
396,  300 
.WJ,  240 
389, 280 
394,240 
398, 210 
385,030 
380,300 
38.3,960 
372,260 
379,960 
377,750 
381, 380 
376,840 
379, 110 
394, 060 
397,620 
402,380 
390,230 
404,330 
406,800 
401,320 
405. 300 
402, 650 
392, 610 
399,460 
409,040 
410,660 
412, 230 
412,230 


74"  from  jawB. 
7'' from  jaw  «. 
Face  of  Jawn. 
If"  fromJaMA. 
8"  from  Jaws. 
14"  fh>m  Jaws. 

i"  from  JawH. 
"  from  Jaws. 
1|"  from  Jaws. 
3"  from  Jaws. 
6"  from  Jaws. 

3"  from  Jaws, 
iddle  of  leni^th. 
6"  from  Jaws. 
84"ftt>mjaws. 
8"  fhmijawn. 
7"  from  JawH. 
2)"  from  Jaws. 
5"  from  Jaws. 
14"  from  Jaws. 
8|"  from  Jaws. 
8"  from  jaws. 
5"  from  Jaws. 
4"  from  Jaws. 
8"  from  Jaws. 

Do. 
8"  from  Jaws. 
Miiiaie  of  length. 
4"  from  Jaws. 

Do. 
1"  from  Jaws. 
24"  from  Jaw  a. 
9{"fromJawa. 
Atjawa. 
4"  from  Jaws. 
Middle  of  length. 
'  '  from  Jaws, 
from  Jaws. 


^: 


from  Jaws. 
I"  from  Jaws, 
from  Jaws. 
"  from  Jaws, 
from  Jaws, 
from  jaws. 
5"  fh>m  Jaws. 
34"  from  JawB. 
8"  from  Jaws. 
3"  from  Jaws. 
"  fhiro  laws. 
_ '  from  Jaws. 
8"  from  Jaws. 
7"fromJawa. 
Do. 
Do. 
8|"fromJawa. 
2"  fh>m  Jawe. 
4"  tnm  Jawa. 
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326  STEEL  MUSIC   WIRE. 

Wire  suhmitted  hy  the  Trenton  Iron  Company,  I^enton,  y,  J, 


No.  of 
test. 

No.  of 
gauge. 

Diameter. 

Sectional 
area. 

Fractorad. 

Maxl- 
mam. 

Mini- 
mam. 

Mean. 

Total. 

Per  sqaare 
inch. 

6414 
6415 
6416 
6417 
6418 
6419 
6420 
6421 
6422 
6423 
6424 
6425 
6426 
-6427 
6428 
6429 
6430 
6431 

18 
18 
18 
.      17 
17 
17 
16 
16 
16 
15 
15 
15 
14 
14 
14 
13 
13 
18 

Inch. 
.0400 

Inch, 
.0393 

Inch. 
.0397 
.0397 
.0397 
.0376 
.0376 
.0376 
.0361 
.0361 
.0361 
.0341 

.o:m 

.0341 
.0320 
.0320 
.0320 
.0302 
.0302 
.0302 

8q.  inch. 
.001288 
.001238 
.001238 
.001110 
.001110 
.001110 
.001024 
.001024 
.001024 
.000918 
.000918 
.000918 
.000804 
.000804 
.000804 
,000716 
.000716 
.000716 

Poundi. 
452 
459 
456 

406 
411 
404 
886 
887 
380 
855 
860 
857 
827 
826 
824 
804 
299 
296 

PoundM. 
865,100 
870,760 
867,530 
867,570 
870,370 
363,960 
876,960 
377.930 
871.060 
888,880 
894,800 
891,020 
406,720 
405.470 
402,990 
424,580 
417,600 
418,410 

4"fif«iijaws. 
M"  from  jaws. 
BP  from  jaws. 

Do. 
2|"  from  jaws. 
8^  from  jaws. 
3^' from  jaws. 
•"  from  jaws. 
4|"  from  jaws. 
6i"fromjsws. 
9''ftomjaws. 
U"  from  jaws. 
Xtjawa. 
5|"  from  Jaws. 
S'^  from  jaws. 
5|"  from  Jawa. 
5"  from  jawa. 
8|"  from  jaws. 

.0377 

.0375 

.0362 

.0359 

0343 

.0338 

.0322 

.0318 

.0303 

.0300 

Wire  auhmiited  by  Alfred  Dolge,  agent  for  Moritg  Poehlmann,  Nuremberg,  Oermany» 


No.  of 
test. 

No.  of 
gauge. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

fractizred. 

Maxi- 
mum. 

Mini, 
mam. 

Mean. 

Total. 

Per  sqnars 
inch. 

6432 
6433 
6434 
6435 
6436 
6437 
6438 
6439 
6440 
6441 
6442 
6443 
6444 
6445 
6446 
6447 
6448 
6449 
6460 
6451 
6452 
6453 
6454 
6455 

19 
19 
19 
18 
18 
18 
17 
17 
17 
16 
16 
16 
15 
15 
15 
14 
14 
14 
13 
13 
13 
12 
12 
12 

Jneh. 

.0420 

Inch. 

.0418 

Inoh. 
.0419 
.0419 
.0419 
.0401 
.0401 
.0401 
.0380 
.0380 
.0380 
.0861 
.0361 
.0361 
.0348 
.0343 
.0348 
.0824 
.0824 
.0324 
.0808 
.0808 
.0308 
.0284 
.0284 
.0284 

Bq.ineh. 
.001379 
.001379 
.601379 
.001268 
.001268 
.001268 
.001184 
.001184 
.001184 
.001024 
.001024 
.001024 
.000924 
.000924 
.000924 
.000624 
.000824 
.000824 
.000721 
.000721 
.000721 
.000638 
.000688 
.000638 

Pound,. 
494 
472 
512 
440 
430 
462 
448 
439 
452 
421 
416 
420 
844 
345 
370 
329 
343 
826 
301 
809 
810 
281 
298 
286 

PoundM. 
858,230 
842,270 
371.280 
348,380 
840,460 
866  800 

Middle  of  length. 
2"  from  jaws. 
5"  from  lawn. 
1"  Itom  Jaws, 
Do. 

01/'  tfMwn  fftWA. 

.0402 

.0390 

.0381 

.0379 

895.060    1    51"  from  jaws, 
387, 120        9"  from  lAwa. 



898,590 
411,130 
406,250 
410, 160 
872.290 
878.880 
400,430 
399,270 
416, 260 
395,630 
417,470 
428,570 
429,960 
443,920 
462,870 
451,820 

8r' from  jaws. 

7"  from  jaws. 

Atjaws. 

6|"  firom  Jaws. 

Oi"  from  jaws. 

6"ftom1sw8. 

5"  from  jaws. 

8"  firom  jaws. 

Atjsws. 

2"flromjsws. 

3"  from  jaws. 
l"ftx»mjaws. 
Atjaws. 
Do 

.0362 

0361 

.0344 

.0342 

0325 

.0323 

.0304 

.0302 

.0284 

.0284 

Wire  eubmilUd  by  Hermamn  BUlger,  agent  for  Siahl  und  DrahtwerJc  RoeaJau,  Boe»lan, 

Germany. 
[Tabulation  of  ths  tests  of  specimens  on  which  elongations  were  measured.] 


No.  of 
teat 

No.  of 
gauge. 

Diamster. 

Sectional 
ai^ea. 

Fractorsd. 

Maxi. 
mum. 

Mini, 
mum. 

Mean. 

Total. 

Peraqnsn 

6840 
6342 
6343 
6341 
6314 

20 
16 
16 
15 
14 

Inch. 
.0451 
.0354 
.0372 
.0344 
.0321 

Inch. 
.0444 
.0853 
.0864 
.0338 
.0818 

Inch. 
.0448 
.0353 
.0368 
.0341 
.0820 

Ba.ineh, 
.001576 
.000979 
.001064 
.000918 
.000804 

PoundM. 
497 
864 
864 
820 
236 

PoundM. 
815.860 
871,810 
342.100 
350,490 
298,580 

8|"  firom  Jaws. 
2"  firom  jaws. 
Atjaws. 
9|"fh>mJaws. 
8|»f^mjaws. 

STEEL  MUSIC   WIRE. 


327 


Tensile  Tests,  with  Details  op  Elongations  and  Permanent 

Sets. 

fftre  auhmiited  ftjf  the  WMhhum  4"  Moen  Manufaoturing  Camvany,  Waroeiter,  Masa, 

No.  6304. 
No.  27  gauge. 
Diameter,  ".0655. 

Sectional  area,  .003369  square  inch. 
Gauged  length,  6". 


Applied  loads. 


In  ganged  length. 


TotaL 


Per  square 
incn. 


Elongation. 


I 


Set. 


Remarks. 


Pounds. 
40 
flO 
80 
100 
190 
140 
100 
180 
200 
220 
240 
260 
280 
900 
320 
340 
800 
380 
400 
420 
440 
400 
480 
500 

,  sao 

540 
S60 

680 
000 
020 
640 
600 
680 
700 
720 
740 
700 
780 
800 
820 
840 


oao 

MO 

900 

880 

1,000 


Poundg. 


500 
400 
300 

200 
100 
40 
100 
20O 


Ineh, 

0. 

.0010 
.0030 
.0040 
.0056 
.0009 
.0078 
.0004 
.0106 
.0121 
.0186 
.0146 
.0166 
.0160 
.0181 
.0195 
.0209 
.0221 
.0235 
.0249 
.0266 
.0278 
.0290 
.0306 
.0320 
.0835 
.0361 
.0367 
.0378 
.0806 
.0412 
.0420 
.04a 
.0466 
.0482 
.0504 
.0531 
.0548 
.0566 
.0596 
.0619 
.0645 
.0672 
.0707 
.0750 
.0784 
.082» 
.0877 
.0967 

.0004 
.0835 
.0769 
.0707 
.0640 
.0677 
.0610 
.0440 
.0368 

"".0366' 
.0428 


Jneh. 
0. 


Initial  load. 


.0001 


.0004 


.0005 


.0013 


.0026 


.0040 


.0072 


.0137 


.0322 
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STEEL   MUSIC    WIRE. 
No.  6304— Continued. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Totol. 

Per  square 
incli. 

Elongation. 

get. 

loundM. 
300 
400 
500 
600 
700 
800 
900 
1,040 
1.047 

Poiiudt. 

Jneh. 
.0496 
.0567 
.0625 
.0692 

Inch. 

.0759 
.0828 
.0906 
.12 





310,  770 

Tensile  strength. 

Fractured  43"  from  jaws  of  the  machine.  Appearance,  fine  silky. 
Cup-shaped  ends. 

Diameter  at  fracture,  ''.048.  Area,  .001810  square  inch*  Contraction 
of  area,  46.3  per  cent. 

No.  G305. 

No.  26  gauge. 

Diameter,  .0022  square  inch. 
Sectional  area,  .003039  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
40 
100 
200 
300 
400 
600 
520 
540 
560 
580 
600 
620 
640 
600 
680 
700 
720 
740 
760 
780 
800 
820 
840 
860 
880 
900 
940 
980 
998 

Poundi. 

Ineh. 

0. 

.0051 
.0122 
.0106 
.0276 
.0351 
.0375 
.0389 
.0406 
.0424 
.0442 

Ineh. 

0. 
.0002 
.0(K>2 
.0004 
.0008 
.0('22 

Initial  load. 
Tensile  strength. 

.0036 

.0463 
.0478 
.0496 



.0520 
.0543 
.0574 
.0594 

.0062 

.0623 

.0668 

.0686 

.0722 

.0752 

.0795 

.0842 

.0698 

.10 

.12 

.0113 

.  0217 

328.400 

Fractured  3  J"  from  jaws.    Appearance,  fine  silky.    Cup  shaped  ends. 
Diameter  at  fracture,  ".048.    Area,  .001810  square  inch. 
Contraction  of  area,  40.4  per  cent. 


STEEL   MUSIC   WIRE- 
No.  6306. 
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No.  25  ^nge. 

Diameter,  ".0577. 

Sectional  area,  .002615  square  inch. 

(iauged  length,  6". 


AppUed  loftda. 

In  gauged  length. 

Bemarka. 

TotaL 

Per  annare 
inch. 

Set. 

Pounds. 
40 

Founds. 

Inch. 
0. 

Inch, 
0. 

.0002 
.00412 
.0009 
.0016 
.0029 

Initial  load. 
Tensile  strength. 

100 

.0058 
.0146 

!0316 

.0416 

.0450 

.0463 

.0489 

.0612 

.0640 

.0664 

.0501 

.0627 

.0661 

.0608 

1          .0752 

1         .0791 

1         .0852 

1          .0036 

.1039 

'        200 

1        30O 

'        400 

500 

520 

&i0 

560 

580 

600 

.00G5 

1        620 

640 

6^ 

«0 

700 

.0132 

720 

740 

700 

780 

800 

.0359 

1       838 

•J20,4C0 

1 

Fractured  11  J"  from  jaws.  Appearance,  fine  silky.    Cup-sliaped  ends. 
Diameter  at  fracture,  'M4].    Area,  .001320  square  inch. 
Gontractiou  of  area,  49.5  per  cent. 
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STEEL   MUSIC   WIKE. 


No.  6307. 
No.  24  gange. 
Diameter,  ".0642. 

Sectional  area,  .002307  square  inch. 
Ganged  length,  6". 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
40 
100 
200 
300 
400 
420 
440 
460 
480 
500 
520 
540 
560 
580 
600 
620 
640 
660 
680 
700 
720 
736 

Pounds. 

IfMft. 

0. 
.0061 
.0167 
.0260 
.0373 
.0390 
.0409 
.0435 
.0461 
.0490 
.0522 
.0553 
.0586 
.0622 
.0671 
.0728 
.0771 
.0844 
.0945 
.1068 
.12 

Inch. 

0. 
.0002 
.0008 
.0011 
.0028 

Initial  load. 
Tensile  strength. 

.0048 

.0128 

.0301 

819,030 

Practnred  10"  from  jaws.   Appearance,  fine  silky.   Cap-shaped  ends. 
Diameter  at  fracture,  ".040.    Area,  .001267  square  inch. 
Contraction  of  area,  45.5  per  cent. 


8TEEL  MUSIC   WIRE. 
No.  6308. 
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No.  23  gange. 

Diameter  ".0603. 

Sectional  area,  .001987  square  inch. 

Ganged  length,  6''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

"^"inX" 

Elongation. 

Set. 

Pwnds, 
40 
100 
200 
300 
820 
840 
800 
880 
400 
420 
440 
400 
480 
500 

sn 

540 
500 
580 
000 

CO 
ftO 

FovndM. 

Inch. 

0. 

.0073 
.0181 
.0292 

.0341 

.0307 

.0804 

.0421 

.0454 

.0481 

.0515 

.0661 

.0501 

.0040 

.0680 

.0741 

.0618 

.0896 

.10 

.11 

JnoA. 

0. 
.0003 
.0006 
.0014 

Initial  load. 
Tensile  atrangtili. 



.0030 

.0087 

.0257 

"827"i30*' 

m 

Fractared  4"  from  neck.    Appearance,  fine  silky.    Oup  shaped. 
Diameter  at  fracture,  ''.035.    Area,  .000962  square  inch. 
Contraction  of  area,  51.6  per  cent. 
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8TEEL  MUSIC   WIRE. 


No.  6300. 
So.  22  gange. 
Diameter,  ".0478. 

Sectional  area,  .001795  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
InSi. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
300 
320 
310 
360 
380 
400 
420 
440 
460 
480 
600 
620 
640 
660 
680 
697 

Poundt. 

Inch. 

0. 

.0072 
.0194 
.0320 
.0349 
.0375 
.0401 
.0428 
.0464 
.0506 
.0538 
.0679 
.0625 
.0684 
.0749 
.0815 
.0028 
.10 

JnOi. 

0. 

.0002 
.0006 
.0013 

Initial  load. 
Tensile  strength. 

.0036 

.0117 

.0276 

332,590 

Fractured  7"  from  the  jaws.    Appearance,  flue  silky.    Cup-shaped 
ends. 
Diameter  at  fracture,  ''.035.    Area,  .000962  square  inch. 
Contraction  of  area^  46.4  per  cent. 


STEEL   MUSIC   WIKB. 
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ISo.  6310. 

So.  21  gauge. 

Diameter,  ".0456. 

Sectional  area,  .001633  square  Indu 

Gauged  length,  6''. 


In  ganged  length. 

Bemarka. 

ToUl. 

Peraoure 

Elongation. 

Sot 

Pewub. 

Pounds. 

0. 

.0087 
.0220 
.0355 
.0385 
.0415 
.0440 
.0484 
.0516 
.0671 
.0610 
.0666 
.0707 
.0784 
.0871 
.0066 
.11 

Jnek, 

0. 

.0002 
.0002 
.0006 

Initial  load. 
Tenaile  atrangth. 

100 

1        200 

300 
320 

340 

360 

380 

400 

.0037 

420 

1        440 

1        460 

480 

500 

.0137 

520 

540 

.0270 

500 

572 

350.280 

Fractored  12"  from  the  jaws.    Appearance,  fine  silky.    Gap- shaped 
ends. 
Diameter  at  fracture,  '^035.    Area,  .000962  square  inch. 
Contraction  of  area,  41.1  per  cent. 

No.  6311. 
^0. 20  gauge. 
Diameter,  ".0435. 

Sectional  area,  .001486  square  inch. 
Gauged  length,  6". 


IB  gauged  length. 

Bemarka. 

Ttotal. 

Peraanan 
inSi. 

SlongaUon. 

Set. 

Poimdt. 
40 
100 
200 

aoo 

820 
340 
800 
880 
400 
420 

SS 

480 
500 
S30 
MO 
642 

Potmdt. 

InOL 

0. 

.0000 
.0280 
.0378 
.0410 
.0451 
.0485 
.0620 
.0666 
.0606 
.0646 
.0606 
.0755 
.0848 
.00 
.10 

Jneh. 
0. 
«l. 
0. 
0.     - 

Initial  load. 
Tenaile  atrengtiL 

.0010 

.0104 

*  "864*740** 

Fractured  10^"  from  the  jaws.    Appearance  fine  silky.    Gup-shaped 


Diameter  ai  fracture,  ''.035.    Area,  .000962  square  inch. 
Oontraction  of  area,  35.3  per  cent. 
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STEEL   MUSIC   WIBE. 


No.  6312. 
No.  19  gauge. 
Diameter,  ".0415. 

Sectional  area,  .001353  square  inch. 
Ganged  length,  6". 


AppUed  loads. 

In  ganged  lengtli. 

B^nmrkfft 

Total. 

Per  BoiiAre 
Inon. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
300 
320 
340 
360 
380 
400 
400 
440 
488 

Pounds. 

Ineh. 

0. 

.0091 
.0259 
.0433 
.0494 
.0523 
.0562 
.0628 
.0705 
.0754 
.09 

Ineh. 
0. 
0. 
0. 
.0020 

Initial  load. 
Tensile  strangth. 

.0118 
.0149 

360,680 

Fractured  12"  from  the  jaws.    Appearance,  fine  silky.    Oup-shaped 
ends. 
Diameter  at  fracture,  ".030.    Area,  .000707  square  inch. 
Contraction  of  area,  47.7  per  cent. 


No.  6313. 
No.  18  gauge. 
Diameter,  '.0391. 

Sectional  are;^  .001201  square  inch. 
Gauged  length,  6". 


AppUed  loads. 

In  gii?ired  length. 

Bemarks. 

Total. 

Per  square 
Inoh. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
320 
840 
860 
880 
400 
420 
440 
472 

Pounds. 

Ineh. 

0. 

.0118 
.0806 
.0845 
.0380 
.0417 
.0457 
.0509 
.0571 
.0616 
.0677 
.0777 
.09 
.10 
.12 

Ineh. 

0. 

.0003 
.0012 

Initial  load. 
TensnestTBngfh. 

.0040 

.0155 

393,010 

Fractured  10"  from  jaws.  Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area,  55.8  per  cent. 


STEEL   MUSIC   WIRE. 
No.  6314. 
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Ko.  17^  gauge. 

Diameter,  ''.0386. 

Sectional  area,  .001170  square  inch. 

Ganged  length,  6''. 


AiipUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Peraqxiare 
inch. 

EloDgation. 

Set. 

Fomds. 
40 
100 
200 
220 
240 
280 
200 
300 
320 
340 

Pounds. 

Ineh. 
0. 

.0118 

.0203 

.0840 

.0366 

.0400 

.0455 

.0508 

.0585 

.0631 

.0695 

.0790 

.0804 

.10 

.12 

Inch. 
0. 
0. 
0. 

Initial  load. 
Tensile  strength. 

.0032 

360 

880 

400 

.0204 

420 

446 

381,200 

1        *•" 

1 

Practnred  10''  from  the  jaws.    Api)6arance,  fine  silky.    Gnp-shaped 
ends. 
Diameter  at  fractnre,  ".029.    Area,  .000661  square  inch. 
Contraction  of  area,  43.5  per  cent. 


No.  6316. 
No.  17  gauge. 
Diameter,  ".0374. 

Sectional  area,  .001099  square  inch. 
Ganged  length,  6". 


Applied  leads. 

In  ganged  length. 

Bemarks. 

Total. 

Persouare 

Elongation. 

Set. 

Pcmde. 
40 
100 
200 
220 
240 
280 
280 
300 
820 
840 
360 
380 
400 
422 

Pounde. 

Ineh. 

0. 

.0122 
.0326 
.0863 
.0405 
.0444 
.0495 
.0664 
.0681 
.0676 
.0746 
.0842 
.1024 

Ineh. 
0. 

.0002 
.0006 

Initial  load. 

.0047 

.0283 

383,900 

Fractured  11"  fipom  the  jaws.    Appearance,  fine  silky.    Gupshaped 


Diameter  at  fracture,  ".024.    Area,  .000452  square  inch. 
Contraction  of  area,  5d.9  x>er  cent. 
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STEEL   MUSIC   WIRE. 


No.  6316. 
]^o.  16^  gange. 
Diameter  ".0366. 

Sectional  area  .001052  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sanare 
inon. 

Elongation. 

Set. 

Pounds, 
40 
100 
200 
220 
240 
260 
280 
800 
820 
840 
860 
880 
400 
421 

Pou9tds. 

Ineh. 

0. 
.0127 
.0335 
.0374 
.0415 
.0461 
.0511 
.0576 
.0650 
.0707 
.0798 
.0882 
.1091 

Inch. 
0. 
0. 
.0006 

Initial  load. 
Tenaile  Btrongth. 

.0045 

.0337 

400,190 

Fractured  at  middle  of  length.    A  ppearance,  fine  silky.    Gap-shaped 
ends. 
Diameter  at  fracture,  ''.026.    Area,  .000531  square  inch. 
Gontraction  of  area,  49.5  per  cent. 


No.  6317. 
No.  16  gauge. 
Diameter,  ".0368. 

Sectional  area,  .001007  square  inch. 
Gauged  length,  6''. 


Applied'loads. 

In  ganged  length. 

fiemarka. 

Total. 

Per  aquare 
inon. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
320 
340 
360 
380 
404 

Pounds, 

Jneh, 

0. 

.0128 
.0351 
.0375 
.0421 
.0468 
.0529 
.0591 
.0680 
.0735 
.0830 
.1008 

Ineh. 
0. 
0. 
0. 

Initial  load. 
Tensile  strength. 

.0046 

.0263 

401,190 

Fractured  6"  from  jaws.   Appearance,  fine  silky.   Gup-shaped  ends. 
Diameter  at  fracture,  ''.024.    Area,  .000452  square  inch. 
Gontraction  of  area,  55.1  per  cent. 


STEEL   MUSIC    WIRE. 
No.  6318. 
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No.  16J  gan^e.  ♦ 

Diameter,  ."0346. 

Sectional  area,  .000940  square  inch. 
Ganged  length,  6". 


Applied  loads. 


Total. 


,  Pounds. 

40 
I  100 
'  200 
I        220 

240 
1        280 

280 

soo 

357 


Per  sqaare 


In  gauged  length. 


'toX"  HongaUon. 


Pounds. 


379, 790 


IncK 

0. 

.0140 
.0403 
.0444 
.0497 
.0561 
.0631 
.0752 


S«t. 


Inch. 

0. 
.0007 
.0015 


.  0122 


Kemarka. 


Initial  load. 


Tensile  strength. 


I I 

Fractured  7''  from  jaws.    Appearance,  fine  silky.     Cnp-sliaped 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area^  43.5  per  cent. 


No.  6319. 
No.  15  gague.  \ 

Diameter,  ".0342. 

Sectional  area,  .000919  square  inch. 
Gauged  length,  6". 


ends. 


Applied  loads. 

In  gauged  length. 

1 

1 

,  Total. 

Per  aqnare 
inch. 

Elongation. 

Set. 

Remarks. 

Pvwidi. 
40 
100 
20O 
2»> 
240 
SOO 
280 
MO 
846 

Pounds. 

Inch, 
0. 

.Q14A 
.0401 
.0446 
.0506 

Inch. 
0. 

TniliAl  InikH.                                                                                   i 

0003  :      "   "                                               1 

.0014 

.0583 
.0700 
.0810 

.0103 

376, 500 

Tensile  strength. 

Fractured  3^"  from  jaws.    Appearance,  tine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area,  42.2  per  cent. 
H.  Ex.  92 ^22 
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8TEEL   MUSIC   WIBB. 


No.  6320. 


No.  l^  gauge. 

Diameter,  ".0336. 

Sectional  area,  .000887  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  8<m«re 

Bet. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
800 
831 

Pounds, 

Inek. 

0. 

.0146 
.0416 
.0490 
.0560 
.0666 
.0804 
.0969 

Inoh, 

0. 

.0006 
.0036 

Initial  load. 
Tendle  strength. 

.0306 



373,170 

i      '     ' 

Fractured  at  face  of  jaws.    Appearance,  fine  silky.   Cup-shaped  ends. 
Diameter  at  fracture,  ''.024.    Area,  .000452  square  incL 
Contraction  of  area,  49  per  cent. 


No.  6321. 
No.  14  gauge. 
Diameter,  ".0328. 

Sectional  area,  .000845  square  inch. 
Gauged  length,  6''. 


In  ganged  length. 

Remarke. 

TotaL 

Per  Muare 
inch. 

Set. 

Pounds, 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
800 
888 

Pounds, 

Ineh. 

0. 

.0162 
.0218 
.0256 
.0312 
.0363 
.0424 
.0498 
.0566 
.0660 
.0774 
.0906 

Inch. 
0. 
.0003 

Initial  load. 
Tenaile  strength. 

.0026 

.0228 

304.080 

Fractured  4''  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ''.025.    Area,  .000491  square  inch. 
Contraction  of  area,  41.9  per  cent 


STEEL  MUSIC   WIRE. 
No.  6322. 


339 


No.  13^  gauge. 

Diameter,  ''.0317. 

Sectiooal  area,  .0007i^9  square  iBcb. 

Gauged  length,  6''. 


In  gaaged  length. 

Bemarke. 

TotaL 

Per  Moare 
Inch. 

Set. 

40 

PmatdM, 

Inch. 

0. 

.0164 
.0227 
.0279 
.0837 
.0400 
.0473 
.0565 
.0640 
.0747 
.0917 

J9MM. 

0. 
.0001 

Initialloed. 
Tensile  strength. 

100 

1» 
140 
160 
180 
290 
220 
240 

.0043 

280 

280 

.0224 

lis 

403,040 

! 

Fractured  12'' from  jaws.   Appearance,  fine  silky.   Gup-shaped  ends. 
Diameter  at  fractui*e,  ".024.    Area,  .000452  square  inch. 
Contraction  of  area,  42.7  per  cent. 


^0.  6323. 
No.  13  gauge. 
Diameter,  ".0309. 

Sectional  area,  ".000750  square  inch. 
Gauged  length,  6". 


In  ganged  length. 

• 

Bemarks. 

Total. 

Perwmare 

Elongation. 

Set. 

40 
100 
120 
140 
160 
180 
200 
220 
240 
800 
280 
309 

Pimndt, 

Iwih. 

0. 

.0178 
.0233 
.0290 
.0354 
.0415 
.0479 
.0660 
.0687 
.0775 
.0830 

Inch. 
0. 
0. 

Initialload. 
Tensile  strength. 

.0029 

.0186 

412,000 

Fractured  4^'  from  jaws.   Appearance,  fine  silky.   Gup-shaped  ends. 
Diameter  at  fracture,  .020.    Area,  .000314  square  inch. 
Contraction  of  area,  58.1  per  cent. 
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STEEL   MUSIC   WIBK. 


No.  6324. 
No.  12J  gauge. 
Diameter,  ".0305+. 
Sectional  area,  .000731  square  inch. 
Gauged  length,  6". 


Applied  loiidi. 

In  gftuged  length. 

Total. 

Personare 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 

40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
297 

Poundt. 

0. 

.0187 
.0284 
.0290 
.0350 
.0421 
.0492 
.0005 
.0689 
.0855 

Inch. 
0. 
.0005 

Initial  load. 

.0023 

.C182 

406,290 

Fractured  4J"  from  jaws.    Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  ".023.    Area,  .000415  square  inch. 
Contraction  of  area,  43.2  per  cent. 


No.  6326. 

No.  12  gauge. 

Diameter,  ".0284. 

Sectional  area,  .000633  square  inch. 

Gauged  length,  6". 


Applied  loada. 

In  ganged  length. 

Bemarka. 

Total. 

Peraqnaze 
inch. 

Elongation. 

Set 

Pounds. 
40 
100 
120 
140 
160 
180 
900 
210 
220 
230 
268 

Pounds. 

Inch. 

0. 

.0208 
.0270 
.0345 
.0428 
.0617 
.0681 
.0764 
.0800 
.0928 

iMh, 

0. 
.0005 

Initial  load. 
Tensile  atrength. 

.oiio 

415,480 

Fractured  3"  from  jaws.   Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  friicture,  ''.020.    Area,  .000314  square  inch. 
Contraction  of  area,  50.4  per  cent. 


STEEL   MUSIC   WIRE. 
Wire  submitUd  hy  the  Trenton  Iron  Company,  DrentoUf  N,  J, 

So.  6326. 
No.  18  gauge. 
Diameter,  ".0398. 

Sectional  area,  .001244  square  inch. 
Ganged  length,  6". 
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'      Applied  loads. 

In  ganged  length. 

RemarkB. 

1 
TotaL 

PerMuisn 

Elongation. 

Sat 

iPMmcb. 
44) 

Pounds, 

Indu 

0. 

.0104 
.0222 
.0262 
.0295 
.0344 
.0415 
.0456 
.0499 
.0662 
.0614 
.0665 
.0717 
.0802 
.0880 
.0845 
.10 
.13 

^     Ineh. 
»      0. 

.0001 

rnitiallMd. 

Second  application  of  load. 
Thlid  application  of  hwd. 

100 

1        100 

180 

1        200 

.0005 

220 

'         200 

800 

.0025 

820 

840 

I        860 

i        380 

400 

.0145 
.0179 
.0186 

400 

400 

1        440 

460 

1        408 

372,180 

Fractured  7J''  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".029.    Area,  .000661  square  inch. 
Contraction  of  area,  46.9  per  cent. 


No.  6327. 
No.  17  gauge. 
Diameter,  ".0375. 

Sectional  area,  .001104  square  inch. 
Gauged  length,  6". 


Applied  loada. 

In  ganged  length. 

Bemarka. 

TotaL 

ParaimaTe 
inoD. 

Elongation. 

Set 

Pmtndt. 
40 
100 
300 
220 
240 
260 
280 
800 
820 
840 
880 
880 
404 

Pounds. 

Ineh. 

0. 

.0126 
.0326 
.0075 
.0420 
.0474 
.0620 
.0696 
.0663 
.0720 
.0616 
.0960 

Inch. 

0. 

.0006 
.0019 

Initial  load. 
TenaOeftrangth. 

.0075 

""866,'iio" 

Fractured  7"  from  jaws.    Appearance,  fine  silky.    Oupshaped  ends. 
Diameter  at  fracture,  '^028.    Area,  .000616  square  inch. 
Oontraotion  of  area,  44.2  per  cent. 
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8TEEL  MU8IC   WIRB. 


No.  6328. 
No.  16  gauge. 
Diameter,  ".0362. 

Sectional  area,  .001029  square  inch. 
Gauged  length,  6''. 


AppUed  loAds. 

In  ganged  l«ngth. 

Total. 

PerB<rDAre 

SloDgation. 

Set. 

Poundt, 
40 
100 
200 
220 
240 
260 
280 
800 
820 
840 
382 

Pottfub. 

Inch. 

0. 

.0138 
.0367 
.0418 
.0470 
.0526 
.0584 
.0655 
.0738 
.0870 

IfUh, 

0. 

.0008 
.0011 

Initial  load. 

.0078 

.0108 

371,230 

Tensile  atrength. 

Fractured  6''  from  jaws.    Appearance,  fine  silky.    Onp-shaped  eDd>^ 
Diameter  at  fracture,  ^'.026.    Area,  .000531  square  inch. 
Gontractioti  of  area,  48.4  per  cent. 


No.  6329. 
No.  15  gauge. 
Diameter,  ".0342. 

Sectional  area,  .000919  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Persqnaze 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
800 
846 

Pounds. 

In«h. 

0. 
.0144 
.0411 
.0462 
.0524 
.0600 
.0671 
.0771 

Inch. 
0. 
0. 
.0025 

Inilialload. 
TensUe  strengtli. 

.0138 

376,600 

Fractured  7"  from  jaws.    Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  '^024.    Area,  .000452  square  inch. 
Goutraction  of  area,  50.8  per  cent. 


8TEEL  MUSIC   WIBE. 

No.  6330. 
No.  14  gaage. 
Diameter,  ''.0321, 

Sectional  area,  .000809  square  inch. 
Gauged  lengtn,  6'\ 
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Applied  loads. 

In  ganged  l«Dgth. 

TotaL 

"""ST" 

Elongation. 

Set 

Bemarka. 
Initial  load. 

Tensile  atrengtli. 

Powidf. 
40 
100 
120 
140 
100 
180 
200 
220 
240 
280 
280 
800 
383 

I*4>undi. 

Ineh, 

0. 

.0182 
.0217 
.0271 
.0320 
.0382 
.0440 
.0602 
.0670 
.0060 
.0740 
.0063 

Inch. 

0. 

0. 

.0011 

............ 



.0210 

411,820 

Fractured  at  face  of  jaws.     Appearance,  fine  silky.     Gup-shaped 
ends. 
Diameter  at  fracture,  ''.023.    Area,  .000415  square  inch. 
Contraction  of  area,  48.7  per  cent 


No.  6331. 
No.  13  gauge. 
Diameter,  ".0301. 

Sectional  area,  .000712  square  inch. 
Gauged  length,  6''. 


In  ganged  length. 

Remarks. 

Total 

Pereqnare 
inc^. 

Set. 

Potmds. 
40 
lOO 
120 
140 
100 
180 
200 
2S0 
240 
280 
280 
800 

Poundi, 

0. 

.0188 
.0248 
.0002 
.0880 
.0431 
.0488 
.0672 
.0860 
.0788 
.0086 

Inch, 
0. 
0. 

Initial  load. 
Tensile  strengtb. 

.0010 

42i,360 

.0224 

Fractured  5J"  from  jaws.  Appearance,  fine  silky.   Gup-shaped  ends. 
Diameter  at  fracture,  .^'024.    Area,  .000452  square  inch. 
Contraction  of  area,  36.5  per  cent. 


344  STEEL   MUSIC   WIRE. 

Wire  suhmitted  by  Alfred  Dolge,  agent  for  Moritz  PoehlmanHf  Nuremberg,  Germany, 

Ko.  6332. 
No.  19  gauge. 
Diameter,  ".0417. 

Sectioual  area,  .001366  sqaare  inch. 
Ganged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Kemarks. 

P<mndM. 
40 
100 
200 
300 
360 
380 
400 
400 
420 
440 
460 
472 

Pounds, 

Inch. 

0. 

.0104 
.0250 
.0426 
.0542 
.0602 
.0657 
.0670 
.0720 
.0790 
.0898 

Inch. 

0. 
.0001 
.0011 
.0059 

Initial  load. 

.0098 
.0119 

3 15, 530 

Tensile  strength. 

* 

Fractured  3^"  from  jaws.    Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  ''.030.    Area,  .000707  square  inch. 
Contraction  of  area,  48.2  per  cent. 


No.  6333. 
No.  18  gauge. 
Diameter,  ".0402. 

Sectional  area,  .001269  square  inch. 
Gauged  length,  6". 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sonare 
inon. 

Elongation. 

Set. 

Pound*. 
40 
100 
200 
220 
240 
260 
280 
800 
820 
840 
860 
880 
400 
420 
436 

Poundt. 

Inch. 
0. 

.0104 
.0268 
.0306 
.0342 

'    .0379 
.0417 
.0467 
.0510 
.0552 
.0605 
.0678 
.0747 
.0810 

Inch, 

0. 
.0004 
.0015 

Initial  load. 
Tensile  strength. 

.0041 

.0145 

843,580 

Fractured  at  face  of  jaws.   Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  '^028.    Area,  .000616  square  inch. 
Oontraction  of  area,  51.5  per  cent. 


STEEL   MUSIC   WIRE. 
No.  6334. 
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1^0. 17  gange. 

Diameter,  ".0381. 

Sectional  area,  .001140  square  inch. 

Ganged  length,  6". 


AppUed  loada. 

In  flanged  length. 

Remarks. 

f 

.  TotaL 

Per  sqamre 
incL 

Elongation. 

Set. 

Ptnmds. 

1          40 

Po%mds. 

Inch. 

0. 

.0106 
.0284 
.0318 
.0360 
.0404 
.0447 
.0491 
.0536 
.0585 
.0639 
.0710 
.0780 

Inch. 
0. 

Initialload. 
Tenalle  ttrength. 

100 

200 
2S0 
240 
260 
280 

aoo 

S20 
340 
860 

380 

1        400 
1        437 

.0020 

■"a83,'336" 

.0108 

I 

Fractured  4t"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  '^028.    Area,  .000616  square  inch. 
Contraction  of  area,  46  i>er  cent. 


Fo.  6335. 
No.  16  gauge. 
Diameter,  ''.0361. 

Sectional  area,  .001024  square  inch. 
Gauged  length,  6". 


AppUed  loada. 

In  gauged  length. 

Bemarka. 

toCaL 

Peraqnare 
inch. 

Elongation. 

Set. 

Pounds, 
40 
100 
200 
220 
240 
200 
280 
300 

no 

840 

860 

Fownda. 

Inch. 

0. 

.0124 
.0323 
.0864 
.0407 
.0452 
.0502 
.0551 
.0609 
.0668 
.0780 
.0826 

0. 

.0002 
.0007 

Initialload. 
Tensile  atrength. 

.0027 

"'iw'ioo'* 

.0113 

Fractured  9^"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  '^028.    Area,  .000616  square  inch. 
Oontractiou  of  area,  39.8  per  cent. 
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STEEL   MUSIC   WIBB. 


No.  6336. 
Ko.  15  gauge. 
Diameter,  ".0342. 

Sectional  area,  .000919  square  inch. 
Gauged  length,  6". 


Ap]ili04l  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
200 
280 
300 
320 
852 

Pounds. 

Inch. 

0. 

.0141 
.o:)68 
.  04  4 
.0479 
.0537 
.0605 
.0672 
.0784 

Inch. 
0. 

.0007 
.0017 

Initial  load. 

Tensile  strength. 

.0082 

383,020 

Fractured  2"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ''.023.    Area,  .000415  square  inch. 
Contraction  of  area,  54.8  per  cent. 


No.  6337. 
No.  14  gauge. 
Diameter,  ".0323. 

Sectional  area,  .000819  square  inch. 
Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  souare 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
280 
280 
800 
320 

Pounds. 

Inch. 

0. 

.0148 
.0419 
.0482 
.0548 
.0612 
.0703 
.0822 

Inch. 

0. 

.0002 
.0023 

Initial  load. 
TensUe  strength. 

.0152 

401, 710 

Fractured  at  the  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ''.023.    Area,  .000415  square  inch. 
Contraction  of  area,  49.3  x>er  cent. 


STEEL   MUSIC   WIRE. 
No.  6338. 
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So.  13  gauge. 

Diameter,  ".0303. 

Sectional  area,  .000721  square  inch. 

Gauged  length,  6". 


AppIM  loads. 

In  ganged  length. 

Remarks. 

Tt--  j%T*" 

Elongation. 

Set. 

Pounda. 
40 

Poundt. 

Inch. 
0. 

.0100 
.0225 
.0278 
.0336 
.0400 
.0480 
.0522 
.0602 
.0600 
.0805 

Inch. 
0. 
.0004 

Initial  load. 

100 

120 



140 

160 

180 

200 



.OUIG 

220 

240 
2«0 
280 
814 

.  0107 

435,510 

Tensile  strangth. 

Fractured  8J"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".024.    Area,  .000452  square  inch. 
Oontraction  of  area,  37.3  per  cent. 


Ko.  6339. 
No.  12  gauge. 
Diameter,  ".0284. 

Sectional  area,  .000633  square  inch. 
Gauged  length,  6". 


Applied  kMds. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqnsre 
indi. 

Elongation. 

Set. 

Pounds. 
40 
100 
120 
140 
100 
180 
200 
220 
240 
283 

Pounds.  . 

Inch. 

0. 

.0202 
.0261 
.0829 
.0400 
.0472 
.0668 
.0683 
.0760 

Inch. 
0. 
0. 

Initial  load. 
Tensile  strength. 

.0028 

.0087 

447,080 

Fractured  2J"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".022.    Area,  .000380  square  inch. 
Contraction  of  area,  40  per  cent. 
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JFire  Bubmitted  hy  Hermann  Hillger,  agent  for  SUihl  und  Draktwerk  Roeelau,  Roeelau, 

Gerfnany, 

Ko.  6340. 
No.  20  gauge. 

(  Maximnm,  ''.0451. 
Diameter,  <  Minimum,  ".0444. 

(  Mean,  ".0448. 
Sectional  area,  .001576  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarka* 

Total. 

Per  sqaare 
Indi. 

Set. 

Pounds, 
40 
100 
200 
220 
240 
260 
280 
800 
820 
840 
360 
880 
400 
420 
440 
460 
480 
497 

Poundt. 

iMh, 

0. 

.0081 
.0220 
.0261 
.0282 
.0816 
.0840 
.0387 
.0419 
.0452 
.0497 
.0539 
.0588 
.0642 
.0706 
.0807 
.0071 

Inch. 

0. 

.0003 
.0016 

InltiAlload. 
Tensile  strength. 

.0045 

.0099 

*"8i5,"360"' 

.0335 

Fractured  3f "  from  jaws.    Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  '^034.    Area,  .000908  square  inch. 
Contraction  of  area,  42.4  per  cent. 


STEEL   MUSIC    WIBS. 
No.  6342. 
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1^0. 16  gauge. 

(  Maximum,  ".0354. 
Diameter,  \  Minimum,  .0353. 

(  Mean,  .0353. 
Sectional  area,  .000979  square  inch. 
Gauged  length,  6'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Persqiuure 
inch. 

Elongation. 

Set. 

40 
100 

uo 

140 
100 
180 
200 
220 
240 
200 
280 
300 
340 
864 

PaundB, 

InOL 

0, 

.0189 
.0182 
.0228 
.0270 
.0324 
.0380 
.0432 
.0484 
.0553 
.0620 
.0702 
.00+ 

Inch. 
0. 
.0006 

Initial  load. 
TeDslle  strength. 

.0032 

.bin 

371,810 

Fractured  2"  from  jaws.    Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  '^028.    Area,  ''.000616  sauare  inch. 
Contraction  of  area,  37.1  per  cent. 


No.  6343. 
So.  16  gauge. 

(  Maximum,  ''.0372. 
Diameter,  <  Maximum,  ".0364. 

(  Mean.  ".0368. 
Sectional  area,  .001064  square  inch. 
Gauged  length,  6". 


In  ganged  length. 

Remarks. 

TotaL 

Peraqnare 
inch. 

Elongation. 

Set. 

Powndi. 
40 
100 
200 
220 
240 
200 
280 
800 
320 
840 
864 

Poundt, 

Jneh. 

0. 

.0132 
.0632 
.0378 
.0430 
.0402 
.0651 
.0620 
.0698 
.0839 

0. 

.0003 
.0022 

Initial  load. 
Tensile  strength. 

.0101 

"'842*166" 

.0215 

Fractured  at  face  of  jaws.  Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ''.026.    Area,  .000531  square  inch. 
Contraction  of  area,  50.1  per  cent. 
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lJro.63M. 
No.  15  gauge. 

(  Maximum,  ''.0344. 
Diameter,  <  Minimum,  ''.0338. 

(  Mean,  ".0341. 
Sectional  area,  .000913  square  inch. 
Gauged  length,  6''. 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  so  uare 
incn. 

Elongation. 

Set. 

Pound*. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
320 

Pound*. 

Ineh, 

0. 

.0154 
.0196 
.0246 
.0206 
.0346 
.0408 
.0457 
.0517 
.0597 
.0706 

Ineh. 
0. 
.0010 

Initial  load. 
Tenalle  strength. 

.0025 

"iw.-iio" 

.0134 

Fractured  9^''  fi*om  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  /^023.    Area,  .000415  square  inch. 
Contraction  of  area,  54.5  per  cent. 


No.  6341. 
No.  14  gauge. 

(  Maximum,  ".0321. 
Diameter,  <  Minimum,  ".0318. 

(  Mean,  ".0320. 
Sectional  area,  .000804  square  inch. 
Gauged  length,  6". 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

For  sqaaro 
incn. 

Elongation. 

Set. 

Pound*, 
40 
100 
120 
140 
160 
180 
200 
220 
236 

Pound*. 

Ineh. 

0. 

.0177 
.0231 
.0296 
.0365 
.0436 
.0545 
.0687 

Inch. 
0. 
.0007 

Initial  load. 
Tensile  strength. 

.0118 

'"293,'630"' 

Fractured  8J"  from  jaws.    Appearance,  fine  silky.    Gup-ahaped  ends. 
Diameter  at  fracture,  ".025.    Area,  .000491  square  inch. 
Contraction  of  area,  38.9  per  cent. 


STEEL  MUSIC   WIRE. 
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Tbnsilb  Tests  of  Music  Wire  with  Byes  in  One  End. 

The  eyeing  was  done  by  Messrs.  O.  J.  Faxon  &  Co.,  Boston,  Mass. 

A.t  the  end  of  the  sample  having  the  eye  it  was  secured  to  the  test- 
ing machine  over  a  pin  'M6  diameter.  The  opposite  plain  end  of  the 
wire  was  held  between  flat  jaws  of  the  testing  machine. 

WIRE  SUBHITTSD  BY  THE  WASHBUBN  A,  MOEN  MANUFACTT7BINO  OOMPAirr. 


LoaAon 

Wo.  of 

Naof 

wire  when 

Tensile 

FraotoTCd. 

1  u»%. 

g»nge. 

eye  drew 
".06. 

strength. 

Poundt. 

Povndt. 

' 

IMM 

27 

408 

Eye  at  first  twist  of  loop. 
Do. 

1    0687 

20 

440 

524 

1    6688 

25 

410 

709 

Wire  St  inside  end  of  twisted  section. 

M 

428 

607 

Do. 

)    6690 

23 
22 

878 
4M 

Do. 
Bye  «t  first  twist  of  loop. 
Wim  St  inside  end  of  twisted  section. 

1    6861 

350 

6808 

21 

306 

480 

20 

226 

326 

Eye  «t  first  twist  of  loop. 

6flM 

10 

206 

884 

Do. 

'    6BK 

38 

234 

371 

Do. 

',   6BB6 

17 

829 

800 

Wire  St  inside  end  of  twisted  section. 

)  6wr 

16 

200 

326 

Do. 

1  6BM 

15 

220 

294 

S^. 

1    *^ 

14 

244 

288 

67W 

13 

215 

270 

Do. 

'    WOl 

12 

100 

220 

Do. 

WIBE  SUBMITTED  BT  THE  TRBNTON  IRON  COMPANY. 


m? 

18 
17 

190 
320 

6703 

260 

6707 

10 

250 

296 

6708 

15 

302 

203 

6700 

14 

UO 

276 

6710 

13 

180 

248 

Wire  st  inside  end  of  twisted  section. 
Wire  i"  inside  the  twisted  section.    The  wire  in  this 
▼icinity  cTidently  bad  been  suliiJected  to  torsion 
and  given  several  tiims  daring  or  prior  to  eyeing. 
Wire  at  inside  end  of  twisted  section. 
Do. 
r  . 
Do. 


WIBE  SUBMITTED  BT  ALFBED  DOLGE.  AGENT  FOB  MORITZ  POEHLMANN, 
NUBBMBUBG,  GEBMANY. 


6711 

19 

260 

814 

Wire  at  inside  end  of  twisted  secUon 

6712 

266 

872 

Do. 

67U 

250 

384 

Do. 

6714 

220 

840 

Do. 

6716 

200 

298 

Do. 

6716 

178 

292 

Bye  at  first  twist  of  loop. 

Wire  at  inside  end  of  twisted  section. 

6n7 

13 

150 

270 

6718 

12 

163 

220 

Eye  at  first  twist  of  loop. 
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WIBE   SUBMITTED   BY    HERMANN    HILLGKR,    AGENT    FOR   STAHL   UND  DKAHT- 
WERK  ROESLAU,  ROESLAU,  GERMANY. 


No.  of 
test. 

No.  of 
gauge. 

Load  on 

wire  when 

eye  drew 

".06. 

Tensile 
strength. 

Fractured. 

6710  J 
6720  J 
6721 J 
6722 
6723 

About 

20 
About 

16 
About 

16 
About 

15 
About 

14 

Pounds. 
I          288 

1          282 

1          214 

1          268 

1          142 

Poundt. 
401 

816 

258 

276 

181 

Eye  at  first  twist  of  loop. 
Do. 
Do. 
Do. 
Do. 

The  eyed  samples  of  Eoeslau  wire  were,  owing  to  scarcity  of  mate- 
rial, the  fractured  ends  of  tensile  specimens. 

All  other  kinds  of  wires  were  from  new  samples  which  had  not  pre- 
viously been  tested. 

Eyed  samples,  the  eyes  of  which  were  on  the  seueral  coils  of  wire  when  received  from  tie 

makers  of  the  wire. 


No.  of 
test. 

Manufacturers. 

No.  of 
gauge. 

Tensile 
strength. 

Fractured. 

6724 

6725 
6726 
6727 
6728 
6720 
6730 
6731 
6732 
6733 
6734 
6735 

6786 
6737 
0738 
6730 
6740 

Washburn  Sc  Moeu  Manufactur- 
ing Company. 

25 

24 
23 
22 

21 
20 
10 

18 
15 
14 
13 
12 

18 
17 
16 
15 
14 

Pounds. 
554 

556 

461 
434 
802 
303 
362 
328 
278 
264 
218 
904 

884 
862 
802 
283 
251 

1 

Wire  at  inside  end  of  twisted  wire. 
Do. 

do 

Do. 

Do. 

Do. 
Eye  at  first  twist  of  loop. 
Wire  at  inside  end  of  twisted  wire. 

do 

do 

do 

do 

do            

Do. 

do 

do 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

do 

do 

Trenton  Iron  Comnanv  ......... 

do 

do 

do 

do 

STEEL   MUSIC   WIRE. 
Te9t8  ofetfts  made  at  the  Watertotcn  ArscnaL 
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Maunfacttireni. 


Xo.of 

Tenaile 

gauge. 

strength. 

Poundft. 

18 

389 

18 

390 

17 

358 

17 

372 

16 

326 

Iff 

334 

15 

306 

15 

298 

U 

293 

14 

297 

13 

252 

■  13 

257 

27 

924 

27 

907 

27 

904 

20 

874 

26 

860 

25 

702 

25 

728 

24 

672 

24 

650 

23 

589 

23 

627 

22 

558 

22 

549 

21 

486 

21 

496 

21 

409 

20 

457 

20 

445 

19 

448 

10 

424 

18 

432 

18 

248 

18 

278 

18 

414 

18 

421 

18 

808 

18 

394 

18 

369 

18 

360 

18 

355 

17 

376 

17 

888 

16 

366 

16 

359 

15 

302 

16 

321 

14 

283 

14 

294 

13 

252 

13 

263 

12 

235 

12 

225 

Ikeiiiarks. 


'   9741 

,   4742 

^43 

I    S744 

6745 

«746 

6747 

6748 

6749 

I    6750 

•   6751 

6752 


1 


6753 

6735 

6756 

'  6758 

!  67S0 

<  6700 

1  6761 

'  6762 

67S3 

6764 

'  6765 

I  6766 

I   6767 

,   6768 

I  6769 

6770 

I  6ni 

6772 
I   6773 

mi 


6775 

tent 

6777 
"•  6778 
6770 
6780 
6781 
0783 
6783 
6784 
6785 
0786 
6787 
9788 
6789 
6790 
9791 
6792 
6793 
6794 


Trenton  Iron  Comimuy. 
do 


....do  . 
..-.do. 
...  do. 
....do. 
....do. 
....do. 
....do. 
....do. 
...do. 
....do. 


WMlibom  &  Moen  Mannfactar- 
ing  Company-. 

do 

....do 


do. 
.do. 

do. 

do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do  . 

do  . 

do. 

do  . 
.do. 

do. 

do. 
.do. 
.do. 

.do. 


.do. 
.do. 

.do. 
.do. 

do. 

do. 
.do. 

do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

do. 
.do. 
.do. 
.do. 
.do. 


One  eye  iintrra|)])od  at  805  pounds ; 
new  eye  put  in. 


Eye  twisted  l\  twists  per  inch,  a 

length  of  6  inches. 
Eye  twisted  2  twists  per  inch,  a 

length  of  14  inches.    Untwisted, 

wire  not  fractured. 
Do. 
Bye  twisted  2  twists  per  inch,  a 

length  of  8  inches. 
Eye  twisted  2^  twists  per  inch. 
Eye  twisted  4  twists  per  inch. 

Do. 
Eye  twisted  4^  twists  per  inch. 
Eye  twisted  5  twists  per  inch. 
Eve  twisted  5|  twibts  per  inch. 


H,  Ex.  92- 


-23 
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Tensile  Tests,  over  Wrest  Pins. 

Tensile  tests  of  music  wire  secured  at  one  end  by  means  of  three 
turns  around  a  pin  j^«  inch  in  diameter,  the  loose  end  being*  carried 
through  an  eye  in  the  pin. 

This  methbd  of  fastening  was  intended  to  represent  the  end  of  a 
piano  string  at  the  wrest  pin  as  commonly  fastened. 


No.  of 


mvi 

6706 
6790 
6800 
6801 
6802 
6803 
6804 
6805 
6806 
6807 


6810 
6811 
6812 
6813 
68U 
6815 
6816 
6817 
6818 
6810 
6820 
6821 
6822 
6623 
6624 
6825 
6826 
68-27 


6830 
6831 
6832 
6833 
6834 


6837 


0840 


Maoufacturan. 


Trenton  Iron  Company . 

....do 

....do 

....do 

.....do 

....do 

do 

.....do 

do 

...do 

....do 

do 


Washburn  &.  Moen  Maufactur- 
inff  Company. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

do. 
.do. 

do. 
.do. 

do. 
.do. 

do. 

do. 

flo. 
.do. 
.do. 
.do. 
.do. 
.do. 

do. 
.do. 
.do. 

do. 

do. 
.do. 
.do. 
.do. 
.do. 


No.  of 

gaoge. 


18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
13 
13 

27 

27 
26 
26 
25 
25 
24 
24 
23 
23 


21 
21 
20 
20 
10 
10 
18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
13 
13 
12 
12 


Tensile 
strength. 


Poundt. 
416 

■  304 
364 
351 
343 
335 
310 
315 
285 
;88 
272 
260 

048 

046 
873 
820 
704 
731 
621 
.640 
576 
507 
572 
572 
466 
516 
464 
441 
420 
414 
410 
404 
364 
376 
344 
356 
308 
309 
301 
306 
270 
272 
230 


Fractured. 


At  first  turn  on  pin. 
Do. 
I>o. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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RAILROAD  AXLES. 


SPECIMENS  FROM  AXLES  THAT  WERE  BROKEN 

WHII.TC  IN  SERVICE,  AND  FROM  NEW 

OPEN-HEARTH  STEEL  AXLES. 
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RAILROAD  AXLEfiT. 
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sahroab  AZLsa 

No.  5213. 

Specimen  from  fractured  journal  which  ran  hot  and  broke  off  under 
a  New  York  Central  Bailroad  car. 


Sketch  of 


fractured  journal. 


Marks     .    . 

Diameter,  ".564. 

Sectional  area>  .25  square  inch. 

Gauged  length,  3'^ 

Specimen  taken  out  parallel  to  the  axis  of  the  journal. 


Applied  loads. 

In  gauged  length. 

Remarks. 

^-^'  ^•LX" 

Set. 

Pounds. 
250 
1,250 
2,500 

3,750 
5,000 
5.250 
5,500 
5.750 
5,000 
5.250 
0,500 
5,750 
7,000 
7,250 
7.500 
8,000 
8,500 
5.000 
5,500 
10.000 
10,600 
11,000 
11,500 
11,800 
0 

PotuuU. 
1.000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
20,000 
27,000 
28.000 
20,000 
30,000 
32,000 
34,000 
88.000 
88,000 
40.000 
42,000 
44,000 
40.000 
47,200 

Inch. 

0. 

.0004 
.0010 

:^ 

.0029 

.0030 

.0000 

.0005 

.0100 

.0148 

.0185 

.0282 

.04 

.06 

.06 

.10 

.13 

.18 

.24 

.34 

.53 

.70 

Indi. 
0. 
0. 

Initial  load. 

.0001 

Elastic  Umiti 

=20l  3  per  cent. 



.0032 

.0330 

Elongation  of  inch  sections,  ".39  •,  ".24,  ".16. 
Diameter  at  fra,cture,  ".44.    Area,  .1521  square  inch. 
Contraction  of  area,  39.2  per  cent. 
Fractured  ".80  from  the  neck.    Appearance,  fibrous. 
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No.  6214. 

Specimen  from  a  fractured  journal  from  an  axle  under  a  New  York 
Central  Eailroad  car. 

The  axle  was  put  into  service  March  31, 1893,  and  ran  less  than  one 
year.  The  surface  of  the  journal  and  fractured  end  was  blue-black 
in  color. 


Sketch  of 


\t 


fractured  journal. 


7" 


Marks,  3,  31,  93  W. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 

Specimen  taken  out  parallel  to  the  axis  of  the  journal. 


Applied  loiid«. 


Total. 


250 
1,250 
2,500 
3.750 
5,000 
6,250 
5,500 
6,750 
6,000 
0,250 
6.500- 
6,750 
7,000 
7,250 
7,500 

aooo 

8,500 
9,000 
0,500 
10,000 
10,500 
11,000 
11,500 
11,726 
0 


I 


Per  Muare 
Incn. 


rounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
20,000 
30,000 
82,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
40,000 
46,904 
0 


In  ganged  length. 


Elongation, 


Inch, 

0. 
.0003 
.0006 
.0012 
.0016 
.0022 
.0030 
.0045 
.0050 
.0083 
.0100 
.0130 
.0186 
.0243 
.0350 
.04 
.07 
.09 
.11 
.15 
.20 
.25 

.:n 

.46 
.63 


Kemarka. 


.(055 


.0318 


Initial  load. 


Elastic  limil. 


Tensile  atrengtli. 
~  17. 7  per  cent. 


Elongation  of  inch  sections,  ".27*,  ".13,  ".13. 
Diameter  at  fracture,  ".48.    Area,  .181  square  inch. 
Contraction  of  area,  27.6  per  cent. 
Fractured  ".50  from  neck.    Appearance,  fibrous. 
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Four  9peeimen$,  two  from  each  end,  from  an  axle  which  ran  hot  and  the  jonmal  hroke  off 
under  New  York  Central  Bailroad  baggage  car  No.  1900. 

The  journal  was  worn  down  about  ^  inch  smaller  than  the  original 
size. 

No.  5216. 

Specimen  from  fractured  end. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gaaged  length,  10''. 

Specimens  token  out  parallel  to  the  axis  of  the  axle. 


Applied  loads. 

In  ganged  length. 

Keinarke. 

Totel. 

Per  Bqnare 
inch. 

Set. 

Inch. 
0. 
0. 

Pounds. 
1.000 
5,000 
10.000 
15,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25.000 
26,000 
27,000 
28.000 
20,000 
80,000 
82,000 
84,000 
86.000 
38,000 
40,000 
42.000 

Poundi. 
1,000 
5.000 
10.000 
15,000 
20,000 
21,000 
22,000 
33,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
30.000 
82.000 
34,000 
86.000 
88,000 
40.000 
42,000 
44,000 
44,680 
0 

Jnehea. 

0. 

.0014 
.0033 
.0052 
.0071 
.0009 
.0190 
.0300 
.0470 
.0693 
.10 
.12 
.15 
.18 
.20 
.28 
.36 
.45 
.59 
.76 
.99 

1.60 

1.96 

2.04 

Initial  hmd. 
Elaatio  limit. 

.0002 

.0601 

Tensile  strength. 
=20. 4  per  cent. 

Elongation  of  inch  sections:  ".18,  ".19,  ".20,  ".28,  ".35*,  ".22,  ".18, 
".14,  ".15,  ".16. 
Diameter  at  fracture,  ".94.    Area,  .694  square  inch. 
Oontraction  of  area,  30.6  per  cent. 
Fractured  5".2  from  neck.    Appearance,  fibrous. 
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No.  5216. 


Specimen  from  fractured  end. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length  10''. 


Applied  loads. 

In  gaaged  length. 

Bemarkii. 

ToUl. 

Per  equare 
inch. 

Set. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
82,000 
84,000 
36,000 
38.000 
40,000 
42,000 
44,000 
46,000 
47,000 
47,250 
0 

Poimd*. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25.000 
26.000 
27,000 
28.  (100 
29,008 
30, 000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
47.000 
47,250 
0 

Jnchet. 

0. 

.0012 
.0031 
.0051 
.0070 
.0077 
.0090 
.0106 
.0138 
.0210 
.0290 
.0308 
.0460 
.0650 
.0910 
.16 
.22 
.30 
.38 
.48 
.61 
.80 

1.09 

1.42 

1.58 

1.70 

Inch. 
0. 
0. 

Initinl  load. 

. 

0. 


Elaatle  limife 

.0120 

.0800 

' 

TouHilc  strength. 
-- 17. 0  per  cent. 

Elongation  of  inch  sections, ''M2,  ".12,  ".16,  ".19,  ".21,  ".34»,  ".16, 
".13,  ".16,  ".12. 

Diameter  at  fracture,  ".96.    Area,  .724  square  inch. 

Contraction  of  area,  27.6. 

Fractured  at  middle  of  stem.  Appearance,  fibrous.  Opened  cracks 
in  stem  in  vicinity  of  fracture. 
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Specimen  from  end  of  axle  not  fractured;  includes  the  metal  in 
the  journal. 
Diameter^  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


Ingftngodlengtb. 

Bemarka. 

j    Total. 

'^or 

Elongatkm. 

Bel. 

Founds, 
1,000 
6,000 
10,000 
15,000 
20.000 
21,000 
22,000 
23.000 
24,000 
25,000 
28.000 
27,000 
28,000 
29,000 
30,000 
32,000 
34,000 
30,000 
88,000 
40,000 
42,000 
44,0UD 
45.700 
0 

Pounds. 

1,000 
5,000 
10,000 
15,000 
20.000 
21,000 
22.000 
28.000 
24,000 
25.000 
96.000 
27,000 
28,000 
29.000 
80,000 
82.000 
84,000 
36,000 
88.000 
40,000 
42,000 
44,000 
46,700 
0 

Inches. 
0. 

.0013 
.0081 
.0060 
.0070 
.0072 
.0079 
.0140 
.0240 
.0400 
.0580 
.0750 
.0990 
.1230 
.1490 
.22 
.30 
.37 
.48 
.60 
.78 
1.01 

Jneh. 
0. 
0. 

InitiAlload. 

.0001 

Elastic  limit 

Tensile  strength. 
=  13. 7  per  cent. 

.0311 

.1370 

. 

1.37 

Elongation  of  inch  sections,  ".12,  ".18,  ".19*,  ".13,  ".16,  ".13,  ".12, 
".11,  ".12,  ".12. 

Diameter  at  fracture,  1".02.    Area,  .817  square  inch. 

Contraction  of  area,  18.3  per  cent. 

Fractured  2".65  from  neck.  Appearance,  granular,  65  per  cent; 
fibrous,  35  per  cent;  seamy. 
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No.  5218. 


Specimen  from  end  of  axle  not  fiuctured. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  gaaged  length. 

Total. 

Per  Mil  are 
iuoh. 

Elongation. 

Set. 

Remarks. 

2*<Htnds. 
1.000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
82.000 
34,000 
36,000 
38,000 
40,000 
42.000 
44,000 
45,690 

Pound*. 

1,000 
5,000 
10,000 
15.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
32,000 
34,000 
36.000 
88,000 
40,000 
•   42,000 
44,000 
45,690 
0 

Inches, 

0. 

.0016 
.0035 
.0053 
.0074 
.0089 
.0102 
.0122 
.0190 
.0318 
.0430 
.0580 
.0790 
.1040 
.1290 
.20 
.28 
.36 
.40 
.58 
.77 

1.00 

1.48 

1.56 

Inch, 
0. 
0. 

Initial  load. 
Elastic  limit 

1 

.0007 

.  0221 

.IIC'J 

Tensile  strength. 

--- 15. 6  per  cent                                                        | 

Elongation  of  inch  sections,  ".13,  ".14,  ".13,  ".13,  ".21,  ".31»,  ".13, 
".12,  ".12,  ".14. 
Diameter  at  fracture,  ".94.    Area,  .694  square  inch. 
Contraction  of  area,  30.6  per  cent. 
Fractured  near  middle  of  stem.    Appearance,  fibrous,  seamy. 
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No.  5219. 

Specimen  cut  from  a  new  open-hearth  steel  axle. 

Marks,    •    .    . 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 
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Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 

Elongation. 

Set 

Fovnda. 
1,000 
5.000 
10,000 
15,000 
20.000 
23,000 
30,000 
81,000 
32,000 
33,000 
34,0U0 
35.000 
36.000 
37,000 
38.000 
39,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58.000 
60,000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74,090 
0 

Tounda, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
31,000 
32.000 
33,000 
34.000 
.   85,0OQ 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70.000 
72.000 
78,090 
0 

Jnehet. 

0. 

.0013 
.0030 
.0049 
.0066 
.0083 
.0111 
.0135 
.0220 
.0530 
.0610 
.0700 
.0770 
.0866 
.0900 
.1056 
.1172 
.15 
.17 
.20 
.22 
.25 
.29 
.32 
.37 
.40 
.46 
.52 
.50 
.69 
.82 

1.00 

1.27 

1.76 

2.28 

Inch. 
0. 
0. 

Initial  load. 

.0011 

Elastic  limlk 

Tensile  atrength. 
=  22. 8  per  cent. 

.0560 

.1010 

Elongation  of  inch  sections,  ".13,  ".16.  ".16,  ".19,  ".19,  ".19,  ".21, 
".49»,  ".37,  ".19. 
Diameter  at  fracture,  ".82.    Area,  .528  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Fractured  2".8  from  neck.    Appearance,  silky. 
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BAILROAD    AXLES. 
No.  6220. 


Specimen  cut  from  a  new  open-hearth  steel  axle. 

Marks,    .... 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  aqnare 
inch. 

Elongation. 

Set. 

Bemarka. 

Founds. 
1,000 
5,000 
10.000 
16,000 
20,000 
25,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
30,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
64,060 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
76, 240 
0 

Founds, 
1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52.000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72.000 
74,000 
76,000 
70, 240 
0 

Inches. 
0. 

.0012 
.0031 
.0051 
.0069 
.0084 
.0109 
.0115 
.0122 
.  02i:i 
.0420 
.<I542 
.0620 
.0690 
.0770 
.0850 
.0970 
.12 
.15 
.17 
.19 
.21 
.24 
.27 
.30 
.32 
.87 

Inch. 
0. 

0. 

Initial  load. 

.0006 

Elaaticllmik 

.0411 

.0808 

- 

.42 

.48 
.53 
.61 
.72 
.83 

r 

1.00 
1.87 
1.60 
1.90 

Tcimile  strength. 
=  10.0  percent. 

Elongation  of  inch  sections,  'M5,  ".16,  ".19,  ".27»,  ".30*,  ".18,  ".18, 


".18^  ".16,  ".13. 


Diameter  at  fracture,  ".96.    Area,  .724  square  inch. 

Oontraction  of  area,  27.6  per  cent. 

Fractured  4".95  from  neck.  Appearance,  granular,  85  per  cent; 
silky,  15  per  cent.  Opened  a  series  of  short  transverse  cracks  along 
surface  of  stem. 
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BAILBOAD  TBACK  EXPEBIMENTS. 

These  experiments  were  made  doriDg  tlie  month  of  October,  1893, 
on  the  track  of  the  Chicago,  Bnrlington  and  Quincy  Eailroad  at  Haw- 
thorne, 111.,  with  the  cooperation  and  assistance  of  Mr.  F.  A.  Delano, 
snperintendeut  freight  terminals  of  that  road. 

The  experiments  consisted  of  measuring  the  depression  of  the  rails 
nuder  the  weights  of  different  classes  of  locomotives,  and  the  fiber 
stresses  developed  in  the  base  of  the  rail. 

Two  weights  of  rails  were  experimented  upon;  a  66-iK)und  section 
and  a  75-pound  section. 

The  rails  rested  upon  oak  ties  supported  by  gravel  ballast  in  some 
of  the  exx>eriments,  in  others  upon  cinder  ballast. 

The  track  selected  was  in  good  condition,  and  the  spikes  redriven 
before  the  work  began. 

For  the  purpose  of  observing  the  depression  of  the  rails  bench  marks 
were  established  on  a  row  of  stakes  driven  alongside  the  rail  31  inches 
distant  from  it.  A  beam  carrying  a  micrometer  and  an  astronomical 
level  bubble  was  used  in  observing  the  depression  of  the  rail ;  first 
measuring  the  height,  using  a  point  on  the  outer  flange,  when  the  rail 
was  unloaded,  and  repeating  the  observation  when  the  locomotive  was 
in  different  positions  with  reference  to  this  point,  making  the  observa- 
tions when  the  observed  point  was  directly  under  each  wheel,  and 
when  between  them  midway. 

This  constituted  one  class  of  experiments. 

In  another  class  a  preliminary  leveling  was  made  of  the  entire  rail 
and  parts  of  the  adjacent  ones;  then  the  locomotive  was  run  onto  the 
rail  and  while  in  one  position  the  leveling  was  repeated,  thus  showing 
the  depression  of  the  entire  rail  and  not  the  movement  of  one  point,  as 
in  the  first  described  experiments. 

The  comparative  rigidity  of  the  track  under  different  weights  of  loco- 
motives and  different  wheel  bases  and  pressures  on  the  wheels  is  shown 
in  the  results,  the  behavior  of  the  two  weights  of  rails  and  the  relative 
supporting  x>ower  of  gravel  and  cinder  ballast  shown. 

In  one  case  a  tie  was  removed  and  the  behavior  of  the  rail  observed 
under  these  conditions. 

It  was  found  that  the  roadbed  in  the  vicinity  of  the  locomotive  was 
sensibly  depressed  and  that  the  bench  marks  were  within  the  influence 
of  that  depression. 

It  was  possible  to  detect  a  depression  of  the  roadbed  as  far  as  91 
inches  from  the  locomotive  at  the  side  of  the  track. 

A  correction  for  the  depression  of  the  bench  marks  was  obtained  by 
means  of  a  cantilever  supported  10  feet  from  the  track,  and  the  total 
depression  of  points  on  the  rails  was  also  determined  with  reference 
to  the  cantilevers  in  some  of  the  experiments  instead  of  using  stakes. 

The  fiber  stresses  were  determined  in  the  base  of  the  rail  by  measur- 
ing the  elongation  or  compression  of  the  metal  on  a  gauged  length  of 
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5  inches  established  on  the  top  surface  of  the  outer  flange^  observing 
the  strains  when  the  wheels  were  directly  over,  or  when  spanning  the 
gauged  length. 

The  observed  strains  are  recorded  on  the  diagrams,  and  the  computed 
stresses  per  square  inch  based  on  the  observed  strains,  assuming  a 
modulus  of  elasticity  of  30,000,000  pounds  per  square  inch  and  that  the 
fibers  in  the  base  were  strained  proportionally  to  their  distance  from 
the  neutral  axis  of  the  rail,  the  computed  stresses  referring  to  the  out 
side  fibers  most  remote  from  the  neutral  axis. 

It  will  be  observed  that  the  strains  and  the  computed  stresses  refer 
to  a  gauged  length  of  5  inches,  and  consequently  the  maximum  stresses 
may  be  somewhat  greater  than  those  shown,  considering  the  maximum 
bending  moment  to  be  directly  under  the  points  of  application  of  the 
load. 

The  results  are  graphically  shown  on  the  series  of  twelve  diagrams 
following. 

Advance  wave  determinations  were  made  on  the  66-poand  rail  on 
cinder  ballast  with  engine  No.  526  Class  E,  at  station  No.  10,  under 
conditions  shown  on  diagram  No.  9. 

With  the  locomotive  slowly  approaching,  an  upward  movement  of 
the  rail  began  when  the  leading  truck  wheel  reached  station  No.li. 
The  wave  increased  while  the  locomotive  continued  to  advance,  and 
reached  a  maximum  of  '^0037  when  the  truck  wheel  was  over  station 
No.  5^.  Then  followed  a  sudden  depression,  and  the  height  of  the  rail 
was  reduced  to  the  normal  level  when  the  truck  wheel  was  over  station 
No.  6. 

The  trial  was  repeated,  with  the  result  of  showing  the  first  effect  to 
be  when  the  truck  wheel  was  over  station  No.  1.^  as  before,  maximum 
height,  ".0034,  when  the  truck  wheel  was  over  station  No.  6,  and 
reduced  to  the  normal  height  at  station  No.  6^. 

The  distance  from  station  No.  10,  the  place  of  observation,  to  the  loco- 
motive when  the  upward  movement  of  the  rail  began  was  15  feet  in 
each  trial. 

When  the  crest  of  the  wave  was  reached  the  locomotive  was  9  feet 
and  8  feet  on  the  first  and  second  trials,  respectively,  away  from  the 
station,  and  when  the  rail  was  reduced  to  its  normal  height  the  loco- 
motive was  8  and  7  feet,  respectively,  distant  from  the  station  of 
observation. 

The  position  of  the  locomotive  when  the  upward  motion  of  the  wave 
first  reached  the  station  could  be  identified  with  considerable  precision, 
but  owing  to  an  appreciable  interval  of  time  being  necessary  for  the 
level  bubble  of  the  measuring  instrument  to  stop  and  reverse  the  direc- 
tion of  its  movement,  the  position  of  the  crest  of  the  wave,  as  well  as 
the  time  when  the  height  of  the  rail  was  returned  to  its  normal  level, 
could  not  be  so  well  defined. 

The  wave  length  was  probably  somewhat  less  than  the  observations 
showed. 

The  abruptness  with  which  the  direction  of  the  wave  motion  was 
changed  and  the  rail  returned  to  its  normal  level,  after  which  of  course 
it  was  depressed  below  the  normal,  was  a  very  striking  feature  in  the 
observations. 

Drawings  show  the  dimensions  of  the  two  rails  here  represented,  one 
a  66-pound  section,  the  other  a  75-pound  section. 

Diagrams  Nos.  1  to  5  inclusive  show  experiments  made  on  the  main 
line  of  the  railroad,  track  No.  1,  the  north  rail  near  the  station  at  HavF- 
thorne. 
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The  first  three  diagrams  show  the  depression  of  the  rail  ander  loco- 
motives of  Glass  H,  as  designated  on  that  road. 

The  engines  weighed  110,000  pounds  and  125,000  pounds  ea(*h.  The 
distribution  of  the  weights  is  shown  on  the  diagrams.  The  total 
weights  are  given,  hence  one-half  of  these  weights  belongs  to  each  side 
of  the  locomotive. 

On  diagram  No.  1  are  shown  the  depressions  of  the  rail  at  a  point 
midway  ties  Nos.  18  and  19,  or  at  a  distance  of  26  inches  from  the  end 
of  the  rail.    All  the  observations  refer  to  this  one  point. 

The  engine  was  run  ahead  and  stopped  at  intervals  while  the  obser- 
vations were  being  made,  the  depression  being  measured  when  each 
wheel  successively  reached  a  position  directly  over  the  station  of  obser- 
vation, measurements  also  being  taken  when  the  station  was  midway 
adjacent  wheels. 

The  observed  depressions  were  referred  to  a  bench  mark,  a  sta'ke 
driven  in  the  roadbed  located  on  the  side  of  the  track,  31  inches  from 
the  rail,  and  these  measurements  are  corrected  and  shown  by  a  line 
below  the  shaded  part  of  the  diagram,  which  corrects  the  observed 
readings  for  the  depression  of  the  bench  mark,  owing. to  its  proximity 
to  the  weight  of  the  locomotive. 

Diagram  No.  2  shows  the  depressions  of  the  rail  under  the  weight 
of  an  engine  of  the  same  class,  but  15,000  pounds  heavier  than  that 
shown  on  diagram  No.  1. 

The  measurements  refer  to  station  No.  15J.  No  correction  is  neces- 
sary, as  the  bench  mark  was  on  a  cantilever  supported  at  points 
beyond  the  zone  of  sensible  influence  of  the  locomotive. 

Diagram  No.  3  shows  the  depression  of  one  rail  its  entire  length  and 
the  ends  of  contiguous  rails,  the  locomotive  occupying  one  position  as 
thereon  shown  with  reference  to  the  rail  and  ties. 

On  diagram  No.  4  are  shown  the  fiber  stresses  as  measured  on  the 
base  of  the  rail  at  station  No.  14^,  midway  ties  Nos.  14  and  15. 

The  metal  in  the  base  of  the  rail  was  in  a  state  of  tension  as  the 
wheels  were  successively  brought  over  the  gauged  length,  and  when 
the  ganged  length  was  between  wheels  the  metal  was  either  in  a 
uentral  condition  without  measurable  strain  or  else  under  a  state  of 
compression. 

Diagram  No.  5  shows  the  curve  of  depression  under  another  type  of 
locomotive. 

This  engine  had  no  leading  truck  nor  tender,  but  had  a  two- wheeled 
trailing  truck. 

In  the  position  it  occupied  during  the  test  the  greatest  depression  of 
the  rail  occurred  under  the  forward  drivers,  the  rail  presenting  a  sharp 
acclivity  before  the  engine,  and  beyond  the  joint  the  contiguous  rail  rose 
alightly  above  its  normal  level. 

Diagrams  Nos.  6  and  7  refer  to  a  75-x)ound  section  in  the  main  line, 
track  No.  4. 

Both  diagrams  show  the  depression  of  the  rail,  the  observations 
being  made  at  stations  Nos.  6J  and  17J,  respectively. 

The  differences  in  the  curves  of  depression  of  the  rail  under  these 
two  tyx)es  of  locomotives  are  clearly  shown,  although  the  change  in 
position  of  the  station  of  observation  with  reference  to  the  joint  may 
have  modified  the  results  somewhat. 

Diagrams  Nos.  8  to  11,  inclusive,  refer  to  observations  made  on  a 
66-jpound  rail  in  side  track  in  Hawthorne  yard. 

This  track  was  laid  on  ciuder  ballast  about  8  inches  deep. 
H.  Ex.  92 24 
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No8.  8  ftDd  9  show  the  depression  of  the  track  nnder  loeomotiyes  of 
Glass  H.  The  more  yielding  character  of  the  cinder  ballast  over  the 
gravel  of  the  preceding  test  is  clearly  shown. 

Locomotive  No.  480,  diagram  No.  8,  had  a  56inch  boiler,  and  the 
weight  of  the  engine  was  110,000  ponuds,  whereas  locomotive  No.  526, 
on  diagram  No.  9,  had  a  60-inch  boiler,  and  the  weight  of  its  engine 
was  125,000  poands. 

The  test  illnstrated  on  diagram  No.  9  was  made  with  a  tie  removed, 
and  from  this  canse  and  the  somewhat  heavier  engine  a  greater  depres- 
sion of  the  rail  was  observed  in  comparison  with  the  l^havior  of  the 
track  as  illustrated  on  diagram  No.  8. 

The  tie  selected  for  removal  was  where  the  spacing  was  rather  closer 
than  usnal,  excepting  joint  ties,  the  distance  from  center  to  center  of 
ties  Nos.  9  and  11,  adjacent  ties  in  this  test,  being  only  33  inches;  hence 
this  example  is  probably  not  an  exaggerated  instance  of  sach  a  space 
as  might  occar  in  practice. 

Diagrams  Nos.  10  and  11  show  the  fiber  stresses  observed  at  sta- 
tions Nos.  16^  and  10,  both  series  of  observations  being  made  with  the 
same  locomotive. 

The  removal  of  tie  No.  10  raised  the  fiber  stress  from  13,810  poands 
per  square  inch  to  16,430  pounds  per  square  inch,  in  making  a  direct 
comparison  between  the  two  stations. 

In  the  examples  before  us  the  fiber  stresses  due  to  the  driving  wheels 
and  the  tender  wheels  are  approximately  proportional  to  the  load. 
The  leading  truck  wheels,  however,  give  proportionally  a  higher  aver- 
age fiber  stress  than  the  other  wheels. 

The  relative  greater  effect  of  the  leading  truck  wheeLs  over  the 
drivers  appeared  also  in  some  earlier  tests,  reported  in  Tests  of  Metals 
for  the  year  1889. 

With  conditions  so  variable  it  is  difficult  to  arrive  at  refined  conclu- 
sions from  the  data  furnished  by  so  few  tests,  but  the  indications  make 
it  appear  disadvantageous  to  allow  an  abrupt  termination  of  the  load 
on  the  rail. 

It  is  expected  that  additional  tests  will  be  made  for  the  purpose 
of  showing  the  relative  severity  of  a  short  wheel  base  where  drivers 
are  used  alone,  and  with  leading  trucks  and  tenders  to  the  rear  of  the 
engine. 

The  disposition  of  the  weights  on  the  wheel  base  may  be  found,  in 
confirmation  of  the  present  indications,  to  exert  a  very  sensible  influ- 
ence on  the  maximum  fiber  stresses,  as  well  as  the  gross  load  on  the 
rail,  and  exert  a  modifying  influence  on  the  locomotive  designs. 

Diagram  No.  12  shows  the  results  of  observations  made  to  determine 
the  correction  necessary  to  comx>ensate  for  the  depression  of  the  bench 
marks  themselves  which  were  used  while  measuring  the  depression  of 
the  rails. 

For  this  purpose  a  cantilever  was  arranged  alongside  of  the  track, 
supported  at  its  nearer  point  10  feet  from  the  rail,  and  comparisons 
made  between  the  height  of  the  cantilever  and  stakes  at  the  side  of 
and  31  inches  from  the  track;  the  stakes  representing  the  bench  marks 
used  in  the  earlier  experiments. 

On  cinder  ballast  that  part  of  the  roadbed  in  which  the  stakes  were 
driven  was  depressed  a  maximum  of  ''.049,  and  on  gravel  ballast  the 
maximum  was  ''.036. 

Wooden  stakes  and  iron  bolts  were  driven  diftbrent  depths  into  the 
roadbed  with  simihir  results;  in  fact,  the  few  observations  which  were 
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made  showed  the  longer  stakes  to  have  been  qoite  afi  much  depressed 
as  the  shorter  ones  which  did  not  penetrate  the  cinder  ballast. 

Following  oat  the  depression  of  the  roadbed  in  a  lateral  direction, 
on  cinder  ballast,  when  the  middle  driver  of  the  engine  was  abreast  the 
place  of  observation,  there  was  a  nieasorable  depression  at  a  distance 
of  1)1  inches  from  the  rail. 

Tiie  recovery  in  the  depression  of  the  roadbed  was  not  complete 
immediately  upon  the  removal  of  the  engine  from  that  vicinity. 

The  principal  part  of  the  recovery  at  once  took  place;  the  remaining 
portion  of  the  depression,  however,  was  very  slnggish  in  returning. 
Tlie  length  of  time  required  to  effect  complete  resilience  was  not  deter- 
mined. One  observation,  however,  made  nine  minates  after  the  load 
was  removed  from  the  vicinity,  showed  the  resilience  then  incomplete. 
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BUILDING  MATERIAL. 

The  results  herewith  submitted  form  a  part  of  a  general  series  of 
tests  on  the  building  material  of  the  country,  which  is  intended  event- 
ually to  include  representative  material  from  each  State  and  Territory. 

The  scope  of  the  tests  with  reference  to  stones,  as  outlined  in  an 
earlier  report  (see  Import  of  Tests,  1890),  wUl  include  the  usual  com- 
pression tests  of  the  material,  also  transvjerse  and  shearing  tests,  and, 
furthermore,  researches  into  the  elastic  properties  under  the  influence 
of  compression  loads,  exposure  to  different  degrees  of  heat  in  a  dry 
atmosphere  and  in  the  presence  of  moisture. 

The  effect  of  chemical  treatment  will  also  be  observed. 

In  the  results  which  follow  may  be  seen  how  different  are  the  charac- 
teristics of  the  several  building  stones  which  have  been  examined,  and, 
as  the  investigation  proceeds,  the  significance  of  these  features  may 
become  better  known,  resulting,  it  is  hoped,  in  reaching  such  a  state 
of  knowledge  as  will  definitely  indicate  the  peculiar  properties  of  each 
class  of  stones  and  show  what  features  contribute  toward  durabilitj 
and  what  are  unfavorable  ones. 

The  investigation  therefore  has  two  principal  objects  to  accomplish: 
First,  to  ascertain  the  strength  of  the  material  and  the  acoompanyin^ 
physical  phenomena,  and,  second,  to  acquire,  so  far  as  may  be  devel- 
oped, a  knowledge  of  the  durability  of  the  material  and  what  features 
distinguish  the  better  class  of  stones  over  those  which  experience  has 
shown  do  not  well  resist  deteriorating  influences. 

The  results  first  presented  are  compression  tests  made  on  cubes 
measuring  4  inches  on  each  side. 

Tlie  samples  were  dressed,  hammered,  or  ground  on  all  faces.  Before 
testing,  however,  the  compressed  surfaces  were  faced  with  a  thin  coat- 
ing of  plaster  of  paris  to  improve  the  surfaces  by  securing  a  better  dis- 
tribution of  the  compression  loads  over  the  material. 

In  the  details  of  the  tests  is  found  a  column  in  which  is  recorded  the 
load  under  which  the  specimen  developed  its  first  crack. 

The  time  when  this  first  crack  appeared  differed  considerably  with 
different  stones.  With  some  stones  cracks  began  to  develop  at  one- 
fourth  of  the  ultimate  resistance,  while  with  others  there  was  no  warn- 
ing of  impending  rupture.  Simultaneously  with  the  first  crack  came 
complete  rupture. 

Generally  stones  which  commence  to  develop  cracks  early  are  char- 
acterized by  their  frequent  recurrence  as  the  loads  are  increased  and 
approach  the  ultimate  strength,  when  an  explosive  failure  occurs  in  the 
case  of  hard  rocks,  a  more  gradual  fracture  taking  place  with  the  softer 
stones. 

The  prisms  4"  by  6"  by  24"  were  examined  for  elastic  properties 
under  compression  loads  applied  parallel  to  the  direction  of  the  long 
sides;  these  examples  were  also  used  for  the  coefficient  of  expansion 
determinations  and  the  effects  of  moisture,  afcer  which  they  are  to  be 
broken  by  transverse  loads. 

The  compressibility  of  the  stones  was  measured  by  means  of  the 
micrometer  shown  on  the  accompanying  photograph,  which  covered 
a  gauged  length  of  20  inches  on  the  specimen. 

The  ends  of  these  specimens  were  also  faced  with  plaster  of  paris 
and  a  careful  adjustment  made  of  the  specimen  in  the  testing  machine 
to  secure  a  uniform  distribution  of  the  loads  over  the  compressed  sur- 
faces. 
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Micrometer  observatioDS  were  made  under  different  loads,  beginning 
witli  an  initial  load  of  100  pounds  per  square  inch. 

Permanent  sets  were  determined  at  intervals,  and  the  behavior  of 
tfae  stones  noted  while  under  reduced  and  repeated  stresses. 

Stones  have  a  variable  modulus  of  elasticity,  the  rigidity  generally 
increasing  with  the  stresses. 

Two  vidues  of  the  modulus  are  computed  and  entered  in  the  tabula- 
tion of  the  results.  The  first  value  i^  taken  between  two  lower  loads, 
the  second  between  two  higher  loads,  not,  howevei*,  in  the  latter  case 
very  closely  approaching  the  compressive  strength  of  the  material. 

These  observations,  as  well  as  those  relating  to  the  coefficient  of 
expansion  by  heat  and  the  effects  of  moisture,  were  m^e  on  the  speci- 
mens intended  for  subsequent  test  with  transverse  loads. 

Ou  diagram  No.  1  is  graphically  shown  the  behavior  of  different 
classes  of  stones  which  cover  the  range  of  elastic  properties  thus  far 
observed. 

The  most  rigid  stone  under  compression  loads  was  a  sample  of 
marble  (dolomite)  from  Tuckahoe,  K  Y.  Stones  of  intermediate  rigid- 
ity were  several  granites  and  a  sample  of  North  Biver  bluestone, 
while  the  softest  grades  of  material  examined  were  represented  by  the 
sandstones. 

Numerically  the  Tuckahoe  marble  was  about  seven  times  as  rigid  as 
the  E[ibbe  sandstone — that  is,  to  cause  an  equaJ  amount  of  compression 
the  Tuckahoe  marble  would  require  seven  times  the  load  placed  on  the 
Kibbe  standstone. 

Ou  diagram  No.  2  are  curves  of  compressions  of  a  group  of  granites, 
diagram  No.  3  showing  similar  curves  of  marble  and  limestones,  and 
diagram  No.  4  those  of  sandstones. 

Diagram  No.  5  shows  different  classes  of  stones.  The  curves  of  com- 
pression under  ascending  stresses  when  these  loads  were  first  applied 
are  shown,  and  also  the  permanent  sets  which  weriB  then  developed. 
Additional  curves  show  the  behavior  of  the  stones  under  subsequent 
loads  both  with  ascending  and  descending  stresses. 

Stones  commonly  develop  permanent  sets  under  early  loads,  which 
gradually  increase  in  amount  as  higher  loads  are  applied. 

There  is  a  difference  between  the  curve  under  ascending  and  descend- 
ing stresses,  and  the  divergence  of  these  curves  from  the  same  path 
appears  to  depend  upon  the  maximum  stress  applied  in  each  case. 
The  higher  the  stress  the  wider  apart  are  the  two  curves. 
The  area  between  the  two  curves  of  ascending  and  descending 
stresses  represents,  it  is  supposed,  the  mechanical  work  absorbed  by 
the  internal  frictional  resistance  of  the  material.  Similar  curves  are 
shown  by  overstrained  iron  and  steel  bars,  but  from  this  condition 
there  is  a  tendency  to  recover. 

No  cases  of  recovery  of  stone  samples  have  yet  been  met,  although 
observations  have  not  extended  over  so  wide  an  interval  of  time  with 
this  material  as  in  the  case  of  experiments  with  iron  and  steel  bars. 

Following  the  measurements  of  the  longitudinal  compressibility  of 
the  stones,  the  micrometer  was  placed  on  the  samples  transversely  and 
the  lateral  expansion  determined.  The  ratio  of  lateral  expansion  to 
longitudinal  extension  or  compression  in  the  case  of  steel  has  been  found 
to  be  nearly  ^^. 

Some  of  these  stones  have  a  higher  ratio  than  the  steel,  while  on  the 
other  hand  the  ratio  is  much  smaller  with  some  stones,  being  only  -^  for 
the  Cooper  sandstone. 
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The  following  are  the  computed  values  of  this  ratio  for  the  stones 
thus  far  tested : 

Branford  granite i 

Milford  granite rS 

Troy  granite s^, 

Creole  marble A 

Cherokee  marble : s^ 

Etowah  marble s^^ 

Kennesaw  marble r* 

Southern  marble,  Marble  Hill , -^\ 

Tuckahoe  marble i^s 

Mount  Vernon  limestona i 

Cooper  sandstone i^ 

Maynard  sandstone i 

Kibbe  sandstone /j 

Worcester  sandstone r*i 

The  transverse  tests  were  made  with  the  stones  i*esting  on  end  sup- 
ports 19  inches  apart  and  loaded  at  the  middle  over  a  bearing  1  incb 
wide. 

The  modulus  of  rupture,  E,  was  computed  from  the  formula  K=  ^^-^, 

Shearing  tests  were  made  with  the  stones  resting  upon  blocks  6 
inches  apart  and  loaded  upon  a  plunger  having  a  fia.ce  5  inches  wide; 
hence  the  clearance  between  the  sides  of  the  plunger  and  blocks  was 
one-half  inch  on  a  side. 

Before  the  shearing  strength  was  reached  tension  fractures  were 
developed  on  the  under  side  of  the  stone  midway  the  Cinch  firee  span, 
and  there  were  instances  in  which  longitudinal  fractures  opened  in 
the  ends  of  the  stones,  corresponding  to  shearing  along  the  grain  in 
the  tests  of  timber. 

These  fractures  occurred  first,  the  direct  shearing  fractures  being  the 
final  ones. 

Modifications  in  the  arrangement  of  the  supporting  blocks  were  made 
and  endwise  movement  of  the  stone  restricted  by  firmly  securing  steel 
blocks  abutting  against  the  ends  of  the  stone.  The  manner  of  failure 
and  order  of  fractures,  however,  remained  as  in  the  first  instance. 

Photographs  follow  the  details  of  the  tests  illustrating  these  fractures. 

An  extended  series  of  observations  has  been  inaugurated  on  the  effect 
of  different  temperatures  and  exposure  to  moisture  on  the  expansion  or 
swelling  of  stones. 

The  transverse  specimens  were  prepared  with  small  plugs  in  one 
face,  20  inches  apart,  which  plugs  were  drilled  and  countersunk  for  the 
purpose  of  establishing  a  definite  gauged  length  which  could  be  subse- 
quently measured  while  the  stones  were  exposed  to  different  conditions. 

The  stones  were  immersed  in  cold  and  in  hot  water  baths  and  in  a 
hot-air  tank,  and  while  in  these  baths  their  gauged  lengths  were 
measured. 

A  reference  bar  for  comparison  of  length  was  kept  at  all  times  in  the 
cold-water  bath,  near  the  temperature  of  the  melting  point  of  ice. 

The  reference  bar  had  drilled  and  countersunk  holes  20  inches  apart, 
similar  to  the  stones. 
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A.  micrometer,  moanted  on  a  fhmie  carrying  conical  points,  was  ased 
io  iiMikinf^  the  comparisons  of  lengths.  The  instmment  was  in  a  degree 
protected  from  rapid  changes  in  temperature  by  a  felt  covering. 

The  influence  of  temperature  changes  on  the  length  of  the  microme- 
ter was  eliminated  in  the  results  so  far  as  possible  by  making  a  number 
of  observations  alternately  on  the  reference  bar  and  on  the  stone— 
usually  five  on  each  were  taken — and  the  mean  of  these  readings  was 
accepted. 

The  highest  degree  of  accuracy  in  these  measurements  was  appar- 
ently obtained  whUe  the  stones  were  in  the  cold  water.  Here  the  stones 
and  the  reference  bar  had  the  same  temperature,  and  the  micrometer 
consequently  was  exposed  nearly  to  constant  temperature  conditions. 
The  variations  in  the  apparent  length  of  the  stones  as  compared  with 
tbe  reference  bar  were  within  one  one  thousandth  of  an  inch;  hence 
tbe  mean  result's  of  the  five  readings  were  believed  to  very  accu- 
rately establish  the  length  of  the  stones  at  this  time. 

While  in  the  hot  baths,  either  in  water  or  in  air,  the  opportunity  for 
accarate  measurements  was  less  favorable,  and  although  there  were 
instances  in  which  the  micrometer  readings  were  taken  with  no  greater 
apparent  variations  than  on  the  cold  stones,  generally,  however,  the 
micrometer  was  sensibly  affected  by  temperature  changes  in  being  used 
alternately  over  the  cold-water  bath  and  then  the  hot  bath,  and  varia- 
tions in  readings  of  nearly  ".0020  were  encountered. 

From  the  progressive  .manner  in  which  the  changes  in  the  length  of 
the  micrometer  occurred  during  moBt  of  the  experiments  it  is  believed 
that  the  final  results  indicate  the  length  of  the  stones  in  the  hot  baths 
with  an  error  of  less  than  one  one-thousandth  of  an  inch. 

A  serioR  of  diagrams  is  presented  illustrating  the  behavior  of  the 
stones  under  the  influence  of  the  hot  and  cold  baths  and  how  prolonged 
exposure  to  certain  conditions  afl'ect  their  dimensions. 

The  diagrams  have  curves  graphically  showing  the  changes  in  length 
of  the  stones,  which  are  also  figured,  giving  the  mean  results  of  the 
observations  in  ten-thousandths  of  an  inch. 

These  changes  in  length  refer  in  each  case  to  the  gauged  length  of 
about  20  inches,  as  defined  by  the  plugs  before  described. 

The  initial  readings  were  taken,  with  few  exceptions,  on  the  stones 
before  entering  the  water  baths,  the  specimens  since  received  for 
.testing  having  remained  in  the  open  air  exposed  to  ordinary  summer 
temperatures. 

The  columns  on  the  diagrams  headed  << Treatment"  describe  what 
occurred  with  the  stones,  while  the  columns  headed  <<Time"  and 
^^Temperature"  state  the  interval  of  time  and  temperature  the  speci- 
mens were  exposed  to  the  condition  mentioned  in  the  first  column. 

The  total  effect  produced  was  an  expansion  when  the  curve  is  plotted 
above  the  datum  line;  a  contraction  when  below. 

Diagram  No.  1  shows  the  behavior  of  a  granite  specimen  from  Brand- 
ford,  Conn. 

When  measured  in  air  the  gauged  length  was  20^^0046,  and  this  was 
the  initial  or  zero  length  as  plotted  on  the  curve. 

After  immersion  in  water  in  the  storage  tank,  and  remaining  there  a 
period  of  eight  days,  the  stone  was  again  measured,  at  which  time  it 
was  found  ^^0011  longer  than  at  the  first  measurement,  although  the 
temperature  was  lower  than  in  the  first  instance. 

The  stone  was  next  put  in  the  cold-water  bath,  and  after  a  period  of 
forty  hours  in  the  bath  the  gauge  length  measured  the  same  as  originaUy. 
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Next  followed  immersion  in  the  hot-water  bath^  and  after  six  hours 
time  the  stone  showed  an  expansion  of  ^^0184.  When  sabseqnently 
cooled  to  340  F.  there  remained  a  permanent  expansion  of  '^0043. 

At  a  later  period  the  stone  was  heated  to  a  higher  temperature,  about 
4150  F.,  the  expansion  appeared  to  be  '^0576,  and  there  remained  a 
greater  permanent  set  than  before.  At  87^  F.  the  stone  was  '^0142 
longer  on  the  ganged  length  than  when  originally  measored. 

The  temperatures  of  specimens  in  the  hot-air  tank  are  defined  only 
approximately. 

Temporary  apparatus  was  employed  for  heating,  and  the  higher 
temperatnres  were  reached  chiefly  for  the  purpose  of  ascertaining  the 
general  effect  of  these  temperatnres  on  the  stones,  and  for  di8i>elling 
moisture  absorbed  while  in  the  water  baths. 

The  coef&cient  of  expansion  for  this  and  the  other  stones  illastrated 
by  this  series  of  diagrams  was  computed  from  the  range  in  tempera- 
ture and  the  difference  in  lengths  between  the  two  readings  marked 
by  asterisks. 

The  contractions  in  length  under  descending  temperatures  were  used 
in  the  computations  on  account  of  permanent  sets  being  generally  devel- 
oped by  the  treatment  given  the  samples. 

In  the  specimen  of  Branford  granite  there  appeara  to  be  evidence 
that  two  effects  have  resulted  from  exposure  to  the  baths. 

There  seems  to  have  been  a  slight  swelling  of  the  stone  when  first 
measured  in  the  cold  water  bath  at  34P  F.,  for  the  gauged  length  was 
the  same  as  when  first  measured  in  the  open  air,  notwithstanding  the 
reduction  in  temperature  of  36^  F. 

Then  after  exposure  in  the  hot-water  bath  its  length,  when  returned 
to  the  cold-water  bath,  was  greater  than  before,  and  a  still  greater  per- 
manent set  followed  its  exposure  to  the  hot-air  bath. 

From  these  indications  it  would  appear  that  both  the  absorption  of 
water  and  elevation  of  temperature  tended  to  cause  a  permanent  expan- 
sion of  the  stone. 

The  following  sample  of  Milford  granite  showed  a  similar  behavior: 

After  having  been  heated  to  about  406^  F.  there  was  an  interval  of  a 
number  of  days  in  which  the  stone  remained  part  of  the  time  in  the 
open  air  and  part  of  the  time  in  the  storage  tank  of  water,  and  then 
followed  its  immersion  in  the  cold  and  hot  water  baths,  the  nnal  meas- 
urement being  taken  while  in  the  cold  bath. 

The  stone  finally  passed  through  the  range  of  temperature  from  34° 
to  2120  and  returned  to  34^  without  additional  set. 

For  the  purpose  of  eliminating  the  effect  of  absorption  of  moisture,  a 
second  specimen  of  Milford  granite  was  prepared  and  placed  in  a  water- 
tight brass  case.  Tubulures  on  the  upper  side  of  the  case  gave  access  to 
the  gauged  length  of  the  specimen. 

This  specimen  was  observed  in  the  water  baths,  from  which  it  ap 
peared  there  was  a  slight  increase  in  length  or  permanent  expansion 
due  to  the  temperature  of  the  hot-water  bath. 

Too  much  reliance  can  not  be  placed  upon  these  indications,  which 
do  not  greatly  exceed  in  amount  the  possible  errors  of  observation; 
however,  the  apparent  behavior  of  the  stone  harmonizes  with  other 
observations  of  the  series,  and  therefore  inspires  confidence  in  the  reli- 
ability of  the  micrometer  observations. 

The  effect  when  this  stone  entered  the  c6ld  bath  was  to  diminish  its 
length  over  its  dimension  at  90^  F.,  whereas  the  duplicate  sample  was 
a  little  longer  the  first  time  in  the  cold  water  bath  than  when  in  the 
open  air  at  a  higher  temperatare. 
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The  behavior  of  the  Bi^ecimen  of  Troy  granite,  shown  on  diagram 
No.  4y  was  similar  to  the  first  Milford  granite  specimen. 

The  marble  specimen  from  the  Creole  Quarry  of  the  Georgia  Marble 
Company,  shown  on  diagram  No.  5,  was  heated  in  the  hot-air  tank  to 
the  teini>eratare  of  about  460*^  F.,  and  slowly  cooled  in  the  tank  for  the 
parpose  of  ascertaining  the  amount  of  permanent  expansion  caused  by 
this  degree  of  heat,  checking  the  results  obtained  with  the  specimen 
ft'om  the  Oherokee  Quarry  belonging  to  the  same  marble  company, 
shown  in  diagram  6. 

!Each  of  the  marbles  shown  on  diagrams  Nos.  5,  6,  and  7  acquired 
large  permanent  expansion,  due  to  exposure  to  temperature  between 
4000  and  600o  F. 

Stones  shown  on  diagrams  Nos.  6  and  7  were  examined  after  exposure 
to  the  temperature  of  boUing  water,  and  at  this  stage  a  decided  per- 
manent set  had  developed,  but  the  higher  temperatures  of  the  hot-air 
bath  proportionately  appeared  to  give  greater  sets. 

These  preliminary  trials  will  be  supplemented  by  a  careful  examina- 
tion of  stones  after  exposure  to  dift'erent  temperatures  covering  the  full 
range  to  which  this  class  of  material  may  be  exceptionally  subjected. 
Investigations  of  this  nature  may  be  essential  in  order  to  understand 
the  relative  fire-resisting  qualities  of  stones. 

The  second  specimen  of  marble  fi'om  a  quarry  belonging  to  the  Charles 
River  Stone  Company,  and  located  at  Marble  Hill,  Oa.,  was  tested  in 
an  hermetically  sealed  brass  case. 

The  permanent  expansion  which  this  stone  displayed  after  exposure 
to  the  temperature  of  boiling  water  added  further  confirmation  to  the 
indications  that  a  small  range  of  temperature  causes  an  expansion  of 
these  metamorphio  rocks  which  has  the  appearance  of  being  a  permanent 
change. 

Touching  upon  the  question  of  the  permanence  of  these  expansions — 
they  are  provisionally  so-called — a  critical  examination  of  the  lengths 
of  the  stones  after  the  lapse  of  a  longer  interval  of  time  than  covered 
by  these  ezi)eriments  wUl  be  necessary  to  demonstrate  whether  there 
is  a  tendency  to  recover  &om  these  sets  or  not. 

Diagrams  Nos.  9  and  10  show  the  behavior  of  stones  from  Lee,  Mass., 
and  Tuckahoe,  N.  Y.,  both  of  which  are  dolomites. 

These  appear  to  be  very  slightly,  if  at  all,  expanded  by  the  absorp- 
tion of  water,  and  the  development  of  permanent  sets  is  much  less 
pronounced  than  in  the  marbles  just  described. 

How  far  these  results  are  dependent  upon  the  chemical  composition 
of  the  material  a  more  extended  number  of  tests  will  be  necessary  to 
establish. 

In  these  crystallized  rocks  the  marbles  acquire  much  greater  sets 
when  tested  over  these  experimental  ranges  of  temperatures  than  the 
dolomites. 

The  behavior  of  the  limestones  which  follow  on  diagrams  Nos.  11  and 
12  more  closely  resemble  the  dolomites  than  the  marbles  in  respect  to 
the  development  of  sets,  although  in  chemical  composition  these  lime- 
stones are  intermediate  between  the  two  classes  of  stones  mentioned  in 
respect  to  the  amount  of  magnesia  contained. 

The  Oolitic  limestone  on  diagram  No.  12  had  been  previously  experi- 
mented with,  and  on  the  earlier  occasion  the  coefficient  of  expansion 
appeared  to  be  a  little  lower  than  here  determined. 

The  Monson  slate  shown  on  diagram  No.  13  also  showed  a  slightly 
lower  coefficient  of  expansion  when  that  was  examined  on  an  earlier- 
occasion.    Be^rt  of  Tests,  1892,  contains  these  earlier  experiments. 
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The  slate  specimen  shows  a  more  uniform  behavior  over  the  rasge  af 
experimental  temperatures  than  the  stones  hereinbefore  described. 

After  exposure  to  the  hot- water  bath  it  returned  to  its  former  lengt  h 
when  placed  in  the  cold  bath,  and  after  exxK)Sure  to  the  higher  tem- 
perature of  the  hot-air  bath  its  length  when  cooled  to  90^  F,  showed  sl 
nearly  uniform  rate  of  contraction. 

Diagram  No.  14  shows  the  behavior  of  an  Oregon  sandstone  from  the 
Cooper  Sandstone  Quarry,  Douglas  Oounty. 

This  stone  was  remarkable  for  his  behavioi  under  the  influence  of 
moisture. 

The  first  observation  on  the  gauged  l^igth  was  made  aflter  it  had 
been  four  hours  in  the  cold-water  bath. 

The  measurements  were  repeated  again  after  a  further  interval  of 
forty  hours,  at  which  time  the  stone  had  expanded  ''*01.^0,  the  tempera- 
ture in  the  meantime  having  remained  constant  at  34^  F. 

It  was  then  placed  in  the  hot-watei*  bath,  and,  after  measuring., 
returned  to  the  cold  water,  when  the  length  had  increased  ''.0239. 

The  moisture  was  then  expelled,  in  part  at  least,  by  drying  the  stone 
on  a  screen  placed  over  a  steam  boiler,  where  the  temiteratore  of  the 
stone  reached  about  llO^  F. 

This  drying  off  caused  a  reduction  in  the  amount  of  the  set;  wheo, 
however,  the  stone  was  again  exposed  to  the  moisture  of  the  cold-water 
bath  the  action  of  the  water  was  renewed,  and  additional  swelling  of 
the  stone  went  on. 

At  the  expiration  of  twenty-two  hours  the  stone  in  the  cold-water 
bath,  at  34^  F.,  had  gained  so  much  that  it  was  longer  than  in  the  hot 
water  at  204^  F. 

At  the  end  of  fifteen  days,  without  change  in  temperature,  the  stone 
appeared  to  have  reached  a  state  in  which  expansion  ceased,  an  addi- 
tional interval  of  twenty  hours  practically  showing  no  change. 

Then  followed  other  exposures  in  the  hot  water,  each  of  which 
appeared  to  increase  the  ability  of  the  stone  to  expand,  until  the  gauged 
length  had  been  increased  the  total  amount  of  ''.0512. 

The  Mtone  was  then  heated  in  hot  air  to  about  410^  F.  At  this  time 
two  opposite  influences  seemed  to  be  at  work;  there  was  the  dilatation 
due  to  the  heating,  and  the  contractile  effect  resulting  irom  expelling 
moisture,  hence  the  total  expansion  on  the  gauged  length  was  only 
".0129  for  an  elevation  in  temperature  of  about  376o  F. 

A  decided  diminution  in  length  was  found  when  the  stone  had  cooled 
in  the  air. 

The  amount  of  set  was  reduced  from  ".0512  when  last  in  the  cold 
water  to  ".0332,  its  present  length  in  air  at  80°  F. 

But  this  diminution  in  length  was  lost  when  the  stone  was  again 
exposed  in  a  water  bath.  It  was  kept  in  the  sUnrage  tank  one  hundred 
and  twenty-seven  hours,  then  placed  in  the  cold-water  bath,  where  it 
remained  three  hundred  and  ten  hours,  gradually  gaining  in  lengtb 
until  the  expansion  was  ".0541. 

It  was  again  placed  in  the  hot-water  bath  and  returned  to  the  cold 
water,  then  went  into  the  storage  tank. 

The  value  of  the  coefficient  of  expansion  of  this  stone  remains  vague 
and  uncertain.  The  computed  value  based  on  the  last  observations  in 
the  hot- water  and  cold-water  bath  is  given  only  as  an  api^oximation. 

Whereas  with  the  marbles  it  was  shown  that  the  efSeet  of  heating  was 
to  develop  a  decided  permanent  expansion,  moisture  producing  a  less 
marked  effect,  in  the  ease  of  this  sandstone  moisture  canoes  a  large 
expansion,  and  heat  diminished  the  permanent  set. 


1 

i 


^ 


o  S 
&  2 


a 
f2 


I 


BUILDING   MATERIAL — NATURAL   8T0NES  AND   BRICKS.      383 

The  use  of  the  expression  ^^permanent  set"  in  connection  with  the 
l>ehavior  of  these  stones  seems  hardly  justifiable.  It  is  used,  however, 
in  the  conventional  sense,  meaning  the  residual  change,  or  what  remains 
of  the  temporary  effect  of  a  given  treatment  when  the  material  is 
returned  to  a  former  state  of  temperature  or  condition. 

Further  investigations  will  be  undertaken  for  the  purpose  of  ascer- 
taining, if  possible,  why  heat  in  one  stone  increases  the  permanent  set 
and  in  another  diminishes  it. 

Experiments  will  be  continued  wi^h  this  particular  sandstone. 

It  is  thought  that  the  sandstones  shown  on  diagrams  !Nos.  15, 16, 
and  17  were  each,  in  a  measure,  affected  both  by  heat  and  moisture. 

The  Olympia  sandstone,  shown  on  diagiam  No.  19,  evidently  swells 
in  the  water  in  a  decided  manner. 

The  Potomac  red  sandstone  had  been  experimented  with,  and  the 
results  recorded  in  Keport  of  Tests,  1890. 

Its  behavior  indicated  a  very  slight  influence  from  either  heat  or 
moisture  in  respect  to  causing  the  development  of  permanent  sets. 

The  prism  of  Dyckerhoff'^s  cement  was  initially  measured  after  set- 
ting one  day  in  air,  then  measured  after  fifteen  days  setting  in  water, 
and  again  after  remaining  sixty-eight  days  in  the  storage  tank. 

The  results  showed  an  expansion  in  each  case,  due  apparently  to  the 
action  of  the  water  in  addition  to  the  dilatation  by  heat.  After  expos- 
ure to  the  hot-water  bath  the  expansion  was  found  to  be  increased  in 
amount. 

This  specimen  was  set  in  water  and  examined  in  comparison  with  a 
duplicate  prism  set  in  air. 

The  duplicate  prism  was  first  measured  after  setting  fourteen  days 
in  air,  and  the  measurement  repeated  after  a  further  interval  of  fifty- 
three  days. 

The  contraction,  on  the  gauged  length  20".0179,  which  occurred  dur- 
ing this  interval  of  fifty-three  days,  was  ".0128,  the  initial  and  final 
temperatures  being  70^  and  87°  F.,  respectively. 

Applying  a  correction  for  the  changes  in  length  due  to  change  in 
temi)erature,  using  the  coefficient  ".00000578,  it  would  appear  that  the 
net  contraction  was  ".0148. 


NATURAL  STONES. 


OOMPRESSION"  TESTS. 


H.  Ex.  92 25  385 


\ 


V 


t  _ 


V* 


^r-Q»xi^f«40LZeir^a'B^  zc: 


Z^' 


B.-St...fA 68  8 


BUILDING  MATERIAL — ^NATURAL  STONES  AND  BRICKS.      387 

HATUKAL  STOHES. 
Compression  Tests. 

Stones  from  the  Charles  Jiiver  Stone  Company  ^  Boston  Mass. 
[QuarrieH  located  aa  below  deticribed.] 


Xo.of 
tent. 


esoo 

«11 

0912 
e913 

8914 
8915 


6916 
6917 


6918 
6919 


6930 
6921 


6924 
6925 


IMmeDsioufl. 


Description. 


I     Sec- 

tional 


Height!  ^z?f^r^  I  ""• 


Milford  granite,  Mil- 
ford,  Mass 

do 

do 

Brandford  granite, 
Brandford,  Conn 

do 

Troy  granite,  Troy, 

do!I"!!i;!!;!!i^!!!! 

Maynard  landntone, 
East  Longmeadow, 
MaM 

do 

Kibbe  sandstone.  East 
Longmeadow,  Kaaa . . . 

....do. 

Worcester  sandstone, 
East  Longnieadow, 


Soathem  marble.  Mar- 
ble Hill,  Ga 

do 

Taokahoe  marble, 
TQokahoe,N.Y 

do 

.....do 






Inehet. 

InehM. 

8.99 
4.01 
4.01 

4.05 
4.06 
4.08 

4.02 
4.03 

4.06 
4.03 

4.00 
3.90 

4.05 
4.02 

3.98 
3.98 

3.97 
3.98 

3.99 
3.08 

3.88 
3.98 

Inches.    Sq.  in. 


4.U0 
4.00 


4.00 
4.01 


4.00 
4.00 


4.04 
4.02 


4.05 
4.05 
4.10 

4.00 
4.(4 

4.01 
4.03 


3.98 
3.98 


3.99 
3.98 


4.00 
4.01 


4.04 
4.04 


4.00  ;  4.02  4.02 
3.90  4.04  4.02 
4.00         4.00         4.02 


16.40 
16.44 
16.73 

16.24 
16.28 

16.24 
16.20 


15.80 
15.84 


15.88 
15.84 


16.00 
16.04 

16.32 
16.24 

16.16 
16.24 
16.08 


First 
crack. 


Pounds. 

263,000 
125.000 
209,000 

97,000 
111,000 

412,000 
382,000 


125,000 
142,000 

150.000 
164,000 


154,500 
146,000 

188,200 
186,400 

98,000 
271,300 
300,100 


Ultimate  strength. 


Total. 


Pounds. 

417.400 
316,600 
430,600 

252,700 
258,100 

467,200 
382,000 


166,500 
146,100 

159,800 
168,900 


154,500 
158,300 

188,200 
186,400 

188,100 
288,200 
309,100 


Per 

square 

inch. 


Pounds. 

25,451 
19,258 
25,738 

15,560 
15,854 

28,768 
28,580 


10,5 


10.063 
10,663 


0.656 
9,860 

11.532 
11,478 

11.640 
17, 746 
19,223 


(irauiiv/rom  the  Milford  Pink  Granite  Company ,  lioston^  Mass, 
[Quarries  at  Milford,  Muss.} 


No.  of 
test. 


6873 
6874 
6876 


Marks. 


I 


Dimensions. 


TTAiirht  I    Compressed 
l^^^«^^\       surface. 


I, 


Inches. ,  Inches. ,  Inehss. 
I    4.00 
I    4.03 
4.0L 


4.01 
4.01 
4.02 


4.06 
4.06 
4.01 


Sec- 
tional 
area. 


8q.  in. 
16.28 
16.28 
16.12 


First 
crack. 


Pounds. 
185,000 
198,000 
165,000 


Ultimate  strength. 


Total. 


Pounds. 
360.800 
810, 100 
254,000 


Per 
sqaare 
inch. 


Pounds, 
22, 162 
10,047 
15,756 
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(rranitefrom  Ihe  Pigeon  Hill  Granite  Company ^  Bockport,  Mass, 


No.  of 
test. 

Marks. 

Dimensions. 

Sec. 
tional 
area. 

First 
crack. 

riUmate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

6870 
6871 
6872 

Inches. 
8.90 
3.98 
4.00 

Inches. 
4.00 
3.98 
4.04 

Inches. 
4.04 
4.07 
4.03 

Sg.  in. 
16.16 
16.20 
16.28 

Pounds. 
94,000 
79,000 
86,000 

Pounds. 
287,200 
335,600 
334,100 

Pounds. 

17,772     : 

20.716 

«0  528 

Samples  6870, 6871,  and  6872  continued  cracking  at  freqnent  intervals 
after  the  first  crack  occurred  until  the  ultimate  strength  was  reached* 

Marble  from  ihe  Georgia  Marble  Company,  Tate,  Ga. 


No.  of 
test. 


0926 
6927 
6928 
6929 
6030 
6931 
6032 


Name  of  quarry. 


Creole .... 
....do.... 
Cherokee . 
....do.... 
Etowah... 
....do.... 
Kennesaw 
....do.... 


Dimensions. 


Height.     ComS^ 


Inches. 

3.90 

3.09 

4.00 

4.00 

8.99 

4.00 

4.00 

8.09 

4.00 

4.00 

3.99 

3.99 

4.00 

4.01 

4.00 

4.02 

Inches. 
3.99 
4.00 
3.99 
3.09 
3.99 
3.09 
4.00 
4.00 


Ultimate  strength. 


Sec- 
tional 


First 
crack. 


So.  in. 
15.92 
16.00 
15.96 
15.92 
15.96 
15.92 
16.04 
16.08 


Pounds. 
166,000 
248,200 
214, 100 
168,000 
226,900 
221,100 
122,300 
172,900 


Total. 


Pounds. 
181,800 
248,200 
214, 100 
188,200 
226,900 
221,100 
134,000 
173,200 


Pounds. 
11,420 
15, 512 
13,415 
11,822 
14. 217 
13,888 
8,354 
10,771 


Per 
sqaare 
inch,      i 


Limestone  from  Jhr,  A.  G,  Lovell,  Mount   Vem<ni,  Ky. 
[Qnarries  at  Mount  Vernon,  Ky.] 


No.  of 
test. 

Marks. 

Dimensions. 

Sec- 
tional 
area. 

First 
orack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

6899 
6900 
6901 
6902 
6903 
0904 
6905 
6906 
0907 

I 

Inches. 
3.98 
8.89 
4.07 
8.99 
4.04 
4.04 
4.03 
3.09 
4.02 

Inches. 
4.03 
3.09 
3.99 
4.11 
4.10 
4.00 
4.01 
4.04 
4.02 

Inches. 
4.12 
4.00 
4.05 
4.02 
4.01 
4.07 
4.07 
4.06 
4.01 

Sq.  in. 
16.60 
15.96 
16.16 
16.52 
16.  U 
16.28 
16.82 
16.40 
16.12 

Pounds. 
41,000 
78,000 

116,000 
81,000 
92,000 
94,000 

101,000 
56,000 
98.000 

Pounds, 
87,100 
98,900 
186.900 
160,300 
118,800 
151, 100 
108,000 
103,400 
107,700 

Pounds. 
5,247 
6,197 

11,566 
9,703 
7,226 
9.281 
6,618 
6,305 
6.681 

I 

I 

II 

II 

II 

Ill 

Ill 

TTT 
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Sandstone  from  the  Cooper  Sandstone  Quarry,  Douglas  County,  Oreg, 


No.  of 
test. 

• 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

surface. 

Total. 

Per 

square 
inch. 

8940 
6M1 
0M2 

I 

Inches. 
4.01 
3.99 
4.03 

Inches. 
4.06 
4.10 
4.02 

Inches. 
4.15 
4.04 
4.17 

Sq.  in. 
16.81 
16.56 
16.76 

Pimnds. 
250,000 
151,000 
234,000 

Pounds. 
250,800 
235,200 
274, 300 

Pounds. 
14,920 
14,203 
16,366 

II 

Ill 

Sandstone  from  the  Olympia  Sandsttme  Quarry,  Olympia,  Oreg. 


Dimensions. 

Sec. 
tional 
area. 

First 
crack. 

Ultimate  strength. 

No.  of 
text. 

Marks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7175 

Inches. 
4.02 
4.03 
4.05 

Inches. 
4.05 
4.07 
4.02 

Inches. 
4.04 
4.03 
4.04 

So.  in. 
16.36 
16.40 
16.24 

Pounds. 
154,000 
195,000 
202,900 

Pounds. 
219,900 
197,800 
202,900 

Pounds. 
13,441 
12,061 
12,494 

7176 

7177 

Sandstone  from  the  Chuckanut  Quarries,  Chuckanut  or  Whatcom,  Wash. 


No.  of 
teat. 

Marks. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7178 
7179 
7180 

Inches. 
3.99 
4.09 
4.20 

Inches. 
4.22 
4.13 
4.21 

Inches. 
4.20 
4.20 
4.23 

Sa.in. 
17.72 
17.35 
17.81 

Pounds. 
179,000 
183,000 
192,000 

Pounds. 
182,100 
221.900 
197,700 

Pounds. 
10,276 
12,790 
11,100 

NATURAL  STONES. 


COMPEESSIVE  ELASTIC  PROPERTIES. 


391 
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HATUBAL  STONES. 
Brandpobd  Granite,  from  Brandford,  Conn. 


No.  6960. 
Length,  24''.02. 

Sectional  area,  6".07x4",08=24.76  square  inches. 
Weight,  65J  pounds=162  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


In  gauged  length. 


88,660 

09,040 

111.  420 

123,800 

136,180 

148,560 

160,040 

173.320 

148.560 

123,800 

90,040 

74,280 

49,520 

24,760 

24,760 

49, 520 

74,280 

99,040 

123,800 

148.560 

173.320 

185.700 

198,080 

210,460 

222.840 

235,220 

222,840 

196,080 

173,320 

148,560 

123,800 

99,040 

74,280 

49, 520 

24,760 

24.760 

49,620 

74.280 

99,040 

123,800 

148,560 

173, 320 

198,080 

173,320 

198,060 

173.320 

108.080 

173,320 

148,560 


3,500 
4,000 
4,500 
5,000 
6,500 
6,000 
6,500 
7,000 
6.000 
5,000 
4,000 
3,000 
2.000 
1,000 
1.000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
7.500 
8,000 
8,500 

9,000 
9,600 
9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1,000 
2.000 
3,000 
4,000 
5.000 
6.000 
7,000 
8,000 
7,000 
8,000 
7,000 
8,000 
7,000 
6,000 


.0094 
.0105 
.0117 
.0128 
.0139 
.0152 
.0164 
.0175 
.0156 
.0134 
.0112 
.0091 
.0066 
.0038 
.0033 
.0069 
.0084 
.0107 
.0131 
.0153 
.0175 
.0186 
.0197 


.0220 

.0232 

.0224 

.0204 

.0183 

.  0163 

.0141 

.0118 

.0094 

.0069 

.0042 

.0036 

.0062 

.0088 

.0111 

.0134 

.0157 

.0179 

.0201 

.0181 

.0201 

.0182 

.0201-f 

.0182 

.0163 


.0006 


.0007 
'.'6608* 
.6669 


.0011 


.0012 


.0012 


Reniarka. 


Initial  load. 


£=8,333,300  pounds  between  1,000  pounds  and 
3,000  poundii  per  square  inch. 


E = 0,090,900  pounds  between  7,000  pounds  and 
9,000  pounds  per  square  inch. 

Chips  flaked  off  two  comers. 
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No.  6960— Continued. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  aquare     Comprea- 
inch.              sioD. 

Set. 

Kemarka. 

Potmdi. 

123. 80C 
99,040 
74,280 
99,040 
74,280 
99,040 
74.280 
49,520 
24,760 
24,760 
24,760 

P<mnd9. 
5,000 
4,000 
3.000 
4,000 
3,000 
4,000 
3.000 
2,000 
1,000 
1,000 
1,000 

Inch. 
.0140 
.0117 
.0004+ 
.0116 
.0094 
.0116 
.0094+ 
.0071 
.0042 
.0037 
.0037 

Inch. 

.0014 
.0014 
.0014 

Lateral  expansion  under  endwise  compressive  loads. 
Transverse  gauged  length,  5^'\ 


AppUedloada. 

In  ganged  length. 

Kemarka. 

Total. 

Peraanare 
inch. 

Lateral 

Set. 

Pound*. 
2,476 

99, 040 
198,080 

99,040 

99,040 
198. 080 

99,040 

Pound*. 
100 
4,000 
8,000 
4,000 
4.000 
8,000 
4,000 

Inch. 

0. 

.0006 
.0013 
.0007 
.0007 
.0013+ 
.0007+ 

Inch. 
0, 

Initial  load. 

Teat  discontinued. 

1 

0. 

0. 
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MiLFOBD  Granite,  from  Milforb,  Mass. 

No.  6959. 
Length,  23''.98. 

Sectional  area,  6'^06x  4^^06=24.60  square  inches. 
Weight,  55^  poands=162.5  poands  per  cubic  foot. 
Gauged  length,  20^'. 


Applied  loads.        {      In  gauged  length. 


88,100 
W«400 
110,700 
123,000 
135,300 


147,800 

8,000 

150.900 

8,600 

172,200 

7,000 

147,000 

8,000 

123,000 

5,000 

08,400 

4.000 

73,800 

8,000 

40.200 

2,00(1 

24,800 

1,000 

24,800 

1,000 

40,200 

2.000 

73,800 

8.000 

08,400 

4,000 

123,000 

5,000 

147,800  . 

8,000 

123,000 

5,000 

08,400 

4,000 

73.800 

8.000 

40,200 

2,000 

24,800 

1.000 

24,800 

1.000 

49,200 

2,000 

73.800 

3.000 

98,400 

4.000 

73,b00 

3,000 

40.200 

2,000 

24,600 

1.000 

0242 
0221 
0198 
0174 
0148 
0118 
0081 
0088 
0107 
0139 
0168 
0193 
0218 
0196 
0173 
0147 
0118 
0080 
0068 
0107 
0138 
0166 
0143 
0115 
0078 


.0026 


.0026 


.0028 


Kemarkft. 


Initial  load. 


E=5.633,600  nonnds  between  1.000  poiinda  i 
tdap* 


3,000  pounds  per  square  inch. 


Chips  flew  off  one  corner. 
Err 7,843,100  pounds  between 4,000  pounds  and 
6,000  pounas  per  square  inch. 
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Lateral  expansion  under  endwise  compressive  loads. 
Transverse  gauged  length,  5^'^ 


Applied  loads. 

Id  ganged  length. 

Remarlcs. 

Total. 

Per  aqoare 
iDoli. 

Lateral 
expansion. 

Set. 

Pounds. 

2.460 

49,200 

98,400 

147,600 
98,400 
49,200 
49,200 
98,400 

147,600 
98,400 
49.200 

147,600 

147,600 
49,200 
98,400 

147,600 
98,400 
49,200 

Pounds. 
100 
2,000 
4,000 
6,000 
4,000 
2,000 
2.000 
4,000 
6,000 
4,000 
2,000 
6.000 
6,000 
2,000 
4,000 
6,000 
4,000 
2,000 

Jneh. 

0. 

.0002 
.0005 
.0009 
.0006 
.0004 
.0003 
.0006 
.0009 
.0006 
.0003f 
.0010 
.0010 
.00034- 
.0006 
.0010 
.0006+ 
.0004 

Jneh. 
0. 

Initial  loail. 

Test  discontinued. 

.0001 

.oobi 

.0001 
.0001 

.0001 

MiLFORD  Granite,  from  Milford,  Mass. 

No.  6989. 
Length,  24".02. 

Sectional  area,  6".00x3".99 =23.94  square  inches. 
Gauged  length,  20". 


Applied  loads. 

III  gauged  length. 

Total, 

Per  square 
indi. 

Compres-           o.^ 
sion.              °**- 

Remarkn. 

Poundn. 
2,394 
4,788 
9,576 
14,364 
19, 152 
23,940 
47.880 
71,820 

95.760 
119, 700 
95.760 
71,820 
47,880 
23,040 
2.394 
23.940 
47,880 
71,820 
95.760 
119,700 
143,640 
167.580 
191,  520 
215, 460 

590,000 

Pounds. 

100 

200 

400 

600 

800 

1.000 

2,000 

3,000 

4,000 
5,000 
4,000 
8,000 
2,000 
1,000 
100 
1.000 
2,000 
3,000 
4,000 
6,000 
6,000 
7.000 
8.000 
9.000 

24,644 

Jneh. 

0. 

.0003 
.0009 
.0015 
.0021 
.0028 
.0056 
.0086 

.0112 
.0137 
.0115 
.0095 
.0071 
.0044 

Jneh. 
0. 

Initial  load. 

£  =  7,692,300  pounds  between  1,000  pounds  and 
3,000  pounds  per  square  inch. 

E = 9.523,800  pounds  between  8,000  pounds  and 

9,000  pounds  per  square  inch. 
Ultiniate  strength. 

.0001 
.0004 
.0007 

.0009 

.0010 

.0040 
.0065 
.0000 
.0113 
.0136 
.0161 
.0183 
.0206 
.0229 

.0013 
.0015 
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Tboy  Granite  from  Troy,  N.  H. 

^o.  6961. 
Iien^th,  24".01. 

Sectional  area,  6''.03  x  4".04= 24.36  square  inches. 
Weight,  55^  pounds  =  164.7  x>oand8  per  cubic  foot. 
Gauged  length,  20". 


Apilied  loadft. 


In  gauged  length. 


Total. 


Per  nciuare     Compres- 
i&OJi.  sion. 


Set. 


Kemarka. 


Pound*. 
2.436 
4,872 
9,744 
14,616 
19.488 
24,360 
36,540 
48,720 
60,900 
73,080 

85.200 

97,440 

109.620 

121,800 

133.980 

146. 100 

156,340 

170, 520 

146,160 

121,800 

97,440 

73,080 

48,720 

24,360 

24,360 

48.720 

73,080 

97,440 

121,800 

146.160 

170,620 

121,800 

73,080 

24,360 

24,360 

73,080 

121,800 

170, 520 

182,700 

194,880 

207,060 

219,240 

231,420 

243,600 

219,240 

194.880 

170,520 

146,160 

121,800 

97.440 

73,080 

48,720 

24,360 

24,360 

48.720 

73,060 

97,440 

131,800 

146, 160 

170, 520 

194,880 

210.240 

170, 520 

121,800 

73,080 

24,360 


Founds. 

100 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 
4,000 
4,500 
5,000 
5,500 
6.000 
6,500 
7,000 
6.000 
5,000 
4,000 
3,000 
2,000 
1.000 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
5,000 
3,000 
1,000 
1,000 
3,000 
5,000 
7,000 
7,500 
8,000 

8,500 
9,000 
0,500 
10,000 
9.000 
8,000 
7,0G0 
6,000 
5,000 
4,000 
3,000 
2,000 
1.000 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
0,000 
7,000 
6,000 
8,000 
IjOOO 


Inch. 

0. 

.0010 
.0030 
.0049 
.0064 
.0079 
.0110 
.0137 
.0160 
.0182 

.0201 
.0210 
.0236 
.0252 
.0260 
.0285 
.0301 
.0317 
.0204 
.0268 
.0240 
.0210 
.0175 
.0127 
.0109 
.0156 
.0195 


.0317 
.0260 
.0211 
.0129 
.0112 
.0196 
.0264 


.0340 


Inch. 
0. 


.0019 


.0029 


.0034 


Initiatl  load. 


E= 4, 545, 400  pounds  between  1,000  pounds  and 
3,000  pounda  per  sqnare  inch. 


.0040 


.0044 


.0047 


.0379 
.0394 
.0411 
.0389 
.0365 
.0342 
.0316 
.0289 
.0260 
.0227 
.0191 
.0143 
.0122 
.0170 
.0208 
.0242 
.0274 
.0302 
.0330 
.0358 
.0385 
.0340 
.0288 
.0227 
.0144 


.0054 


.0050 


£.-=- 7, 692, 300  pounds  betweMi  7,000  pounds  aucl 
9,000  pounos  per  sqaaie  inch. 

Chips  flaked  off  at  one  corner. 


.0065 


.0067 
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Lateral  expansion  under  endwise  compressive  loads. 
Transverse  gauged  length,  .5^". 


Applied  loads. 


In  g»uged  length. 


Per  MiiAre  |     Lateral 
incii.        expansion.  | 


Foundt. 
2,436 
121,800 
219, 240 
121,800 
121,800 
219,240 
121,800 
121,800 
219,240 
121,  ROO 


PoundM. 
100 
5,000 
9,000 
5,000 
5,000 
9,000 
5,000 
5,000 
9,000 
5,000 


Set. 


Kemarka. 


Inch,  Inch. 

0.  0. 

.0009  

.0017  ; 

.0012  I        0. 

0009 

.0018  I 

.0012  .0001 

.0009-}-' 

.0018  I 

.0012  .0001 


Initial  load. 


Test  disoootinued. 
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MiLPOBD  Pink  Granite  prom  Milford  Pink  Granite  Company, 

Boston,  Mass. 

Ko.  6877. 
Length,  24^^06. 

Sectional  area,  6''.03x4".03=24.3  square  inches. 
Weight,  64f  poand8=161.9  pounds  i>er  cubic  foot. 
Gauged  length,  20''. 


Applied  loads. 


TotaL 


I*ound9. 

2,430 
4.860 
9.720 
14,580 
19.440 
24.300 
29,160 
34,020 

38,880 
43,740 
48,600 
58,320 
68,040 
77.760 
87,480 
97.200 
106,020 
116,640 
126,360 
136,080 
145,800 
48,600 
97.200 
145,800 
97,200 
48.600 
156,520 
166,240 
174,060 
184,680 
194,400 

204.120 

213,840 

223.560 

233. 2B0 

243,000 

58,320 

2,430 

48,600 

97.200 

145.800 

194.400 

145,800 

97.200 

48,600 

48,600 

97,200 

145,800 

97,200 

48,600 

48,600 

97,200 

48,600 

48,600 


Per  square 
inch. 


Pound$. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 
1.800 
2,000 
2,400 
2,800 
3,200 
3,600 
4,000 
4,400 
4,800 
5,200 
5,600 
6,000 
2,000 
4,000 
6,000 
4,000 
2.000 
6,400 
6,800 
7,200 
7,600 
8,000 

8,400 
8.800 
9,200 
0,600 
10,-000 
2,400 
100 
2,000 
4.000 
6,000 
8,000 
6,000 
4,000 
2,000 
2,000 
4.000 
6.000 
4.000 
2,000 
2,000 
4,000 
2,000 
2,000 


In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 

.0007 
.0018 
.0029 
.0039 
.0060 
.0069 
.0068 

.0077 
.0086 
.0095 
.0112 
.0127 
.0142 
.0156 
.0171 
.0183 
.0196 
.0208 
.0220 
.0233 
.0115 
.0178 
.0234 
.0185 
.0127 
.02U 
.0256 
.0267 
.0278 


.0312 


.0334 
.0344 


.0122 
.0185 
.0240 
.0293 
.0247 
.0196 
.0136 
.0122 
.0186 
.0242 
.0193 
.0134 
.0124 
.0187 
.0181 
.0124 


Set. 


Inch, 
0. 


.0006 


.0012 


.0021 


.0026 


.0027 


.0034 


.0031 


.0032 


Kemarks. 


Initial  load. 


E  =  5,128,000  pounds  between  1,000  pounds  and 
2,000  pounds  per  square  inch. 


£=7,272,700  ponndn  between  6,000  pounds  and 
8,000  pounds  per  square  inch. 

Snapping  sound.    Small  pieces  flaked  off  top. 


Bested  15  hours  under  this  load. 


1         .0032 

I         .0032    ,  Test  discontinued. 


This  Bi>ecinien  used  in  transverse  test  No.  203. 
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Granite  from  Piobon  Hill  Granite  Company,  Bogkport,  Mass. 

No.  6876. 
Length,  24". 

Sectional  area,  6''.06x  4^.01=24.3  square  inches. 
Weight,  54J  pounds=161.5  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres' 
sion. 

Set. 

RemarkH. 

Pounds. 
2,430 
4,860 
9,720 
14,580 
19,440 
24,300 
29.160 
34,020 

38,880 

43,740 

48,000 

68.320 

68,040 

77,760 

87,480 

97.200 

106,920 

116,640^ 

126,360 

136,080 

145,800 

48,600 

97,200 

145,800 

97.200 

48,600 

165. 520 

165.240 

174,960 

184.680 

194,400 

48,600 

97,200 

146,800 

194,400 

146,800 

97,200 

48,600 

204,120 

213, 840 

223,560 

233,280 

243,000 

194,400 

145.800 

97,200 

48.600 

48,600 

97,200 

145,800 

104,400 

243.000 

252, 720 

262,440 

272,160 

281,880 

291,600 
243,000 
194,400 
146,800 
97,200 
48,600 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 
1,800 
2,000 
2,400 
2,800 
8,200 
3,600 
4,000 
4,400 
4,800 
5,200 
6,600 
6,000 
2.000 
4,000 
6,000 
4,000 
2,000 
6,400 
6,800 
7,200 
7,600 
8,000 
2,000 
4,000 
6,000 
8,000 
6,000 
4,000 
2,000 
8,400 
8,800 
9,200 
9,600 
10,000 
8,000 
6,000 
4.000 
2,000 
2,000 
4.000 
6,000 
8.000 
10.000 
10,400 
10,800 
11,200 
11,600 

12,000 
10,000 
8,000 
6,000 
4,000 
2,000 

Jneh. 

0. 

.0002 
.0010 
.0017 
.0025 
.0031 
.0038 
.0044 

.0051 
.0057 
.0063 
.0075 
.0085 
.0095 
.0106 
.0116 
.0125 
.0134 
.0144 
.0153 
.0162 
.0065 
.0116 
.0162 
.0120 
.0071 
.0172 
.0181 
.0190 
.0199 
.0208 
.0066 
.0117 
.0164 
.0209 
.0167 
.0123 
.0075 
.0217 
.0226 
.0235 
.0243 
.0253 
.0213 
.0170 
.0125 
.0075 
.0068 
.0119 
.0165 
.0210 
.0263 
.0261 
.0270 
.0280 
.0288 

.0297 
.0258 
.0216 
.0175 
.0129 
.0078 

iMh, 

0. 

Initial  load. 

.0002 

E= 6,666.700    pounds  between   1,000  jiounds 
and  2,000  pounds  per  square  inch. 

.0004 

.0006 

.0009 

.0009 

.0011 

Snapping   sound,  but  no  cracks   In   sight. 
£  =z  9.523,800  pounds  between  10,000  ponnds 
and  12,000  pounds  per  square  inch. 

.0011 

.0011 

.0013 
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Applied  loads. 

In  gauged  length. 

Kemarks. 

TotaL 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt. 
48,600 
97.200 
145,800 
194,400 
243.000 
194,400 
145,800 
97,200 
48.600 

Poundt. 
2,000 
4.000 
6.000 
8,000 
10,000 
8,000 
6.000 
4.000 
2,000 

Inch. 
.0070 
.0122 
.0168 
.0213 
.0255 

•  .0215 
.0173 
.0128 
.0078 

Inch. 

Test  discontinued. 

.0015 

This  specimen  used  in  transverse  test  No.  205. 

Georgia  Marble  from  Greole  Quabrt. 

No.  6967. 
Length,  23".93. 

Sectional  area,  6'^02  x  4'^02  =  24.2  square  inches. 
Weight,  57  pounds  =  170  pounds  -per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Potmdt. 
2.420 
4,840 
9,680 
14,520 
19,360 
24.200 
48.400 
72.600 

06.800 
121,000 
146,200 
121,000 
06,800 
72,600 
48,400 
24,200 
2.420 
24,200 
48,400 
72,600 
96.800 
121,000 
145,200 
109,400 

48,400 

24,200 

10,360 

14,520 

0,680 

4.840 

2,420 

4,840 

0,680 

14,520 

10,360 

24,200 

48,400 

24.200 

Poundt. 

100 

200 

400 

600 

800 

1,000 

2,000 

3.000 

4,000 
5,000 
6.000 
5.000 
4,000 
3,000 
2,000 
1.000 
100 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 

2.000 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1.000 

2,000 

1,000 

Inch. 

0. 

.0002 
.0006 
.0011 
.0017 
.0024 
.0058 
.0088 

.0113 
.0138 
.0163 
.0144 
.0126 
.0106 
.0084 
.0057 

Inch, 
0. 

Initial  load. 

E  =  6,896,500  pounds   between  1.000  pounds 
and  3,000  pounds  per  square  inch. 

B=:^  0,090,900  between  5,000  pounds  and  7,000 
Iiounds  per  square  inch. 

.0003 
.0008 
.0009 

.0011 
.0013 

.0015 

.0053 
.0080 
.0103 
.0124 
.0143 
.0164 
.0186 

.0080 
.0060 
.0058 
.0045 
.0036 
.0024 

.0017 

.0023 
.0033 
.0040 
.0048 
.0056 
.0084 
.0058 

.0017 

H.  Ex.  92- 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  lengtL,  5 J". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  flqaare 
inch. 

Lateral 
expansion. 

Set. 

Poundt. 

2,420 

48,400 

96,800 

145,200 

96,800 

48,400 

2,420 

145,200 

2,420 

PoundM. 

100 
2.000 
4,000 
6.000 
4,000 
2,000 

100 

Inch. 

0. 
.0005 
.0010 
.0014 
.0010 
.0006 

Inch. 
0» 

Initial  load. 

• 

Test  discontinued. 

0. 

6,000 
100 

.0014 

0. 

Georgia  Marble  from  Cherokee  Qxtabby. 

:So.  6968. 

Length,  23".97. 

Sectional  area,  6".01x4".02=24.16  square  inches. 
Weight,  56J  pounds=167.8  pounds  pei-  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


In  gauged  length. 


Total. 


Pound*. 
2,416 
4,832 
9,664 
14,496 
19,328 
24, 160 
19,  328 
14,  496 
0,664 
4,832 
48.  320 
72,  480 

96,640 
120.800 
144,960 

120, 800 

96,040 

72,4*0 

48,  320 

24,160 

19,  328 

14, 496 

9,664 

4,882 

4,832 

9,664 

14,496 

19,  328 

24,160 


Per  square  I  Compros- 
incn.  sion. 


Pound*. 

100 

200 

400 

600 

800 

1,000 

800 

600 

400 

200 

2,000 

3,000 

4,000 
5,000 
6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

800 

600 

40O 

200 

200 

400 

600 

800 

1,000 


Inch. 

0. 
.0004 
.0013 
.0020 
.0026 
.0031 
.0027 
.0023 
.0016 
.0010 
.0067 
.0076 

.0095 
.0114 
.0133 

.0116 
.0097 
.0079 
.0060 
.0036 
.0029 
.0026 
.0019 
.0013 
.0011 
.0016 
.0021 
.0027 
.0032 


Set. 


Inch. 
0. 


.0006 
.0006 
.0006 

.0006+ 
.0008 


.0010 


Bern  arks. 


Initial  load. 


E =0,090,900  pounds  between  1, 000  pounds  and 
8,000  pouncis  i>er  square  inch. 


E = 1 1,704,700  pounds  betw««n4,000poiuid8  and 
6,000  pounds  per  square  inch. 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  ganged  length,  5^*\ 


Applied  loadd. 

In  gauged  length. 

Bemarka. 

ToUl.     j^^'^^ST" 

Lateral 
expansion. 

Set. 

Poundi, 
2,416 
48,320 
96,640 
144.960 
96,640 
48,320 
2,416 
144,960 

Poundt. 

100 
2,000 
4,000 
6,000 
4.000 
2,000 

100 
0.000 

Inch. 

0. 
.0002 
.0005 
.0009 
.0005 
.0003 

Inch. 
0. 

Initial  load. 

Teat  discontinued. 

0. 

.0009 

2, 416                  100 

6. 

Georgia  Marble  prom  Etowah  Quarry. 

No.  6969. 
Length,  24".01. 

Sectional  area,  6''.00  x  4''.01 =24.06  square  inches. 
Weight,  56f  ponnds= 169.8  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loada. 

In  gauged  length. 

Remarka. 

Totol. 

Per  square 
in^. 

Coraprea- 
sion. 

Set. 

Pounds. 

2.406 

4,812 

9,624 

14,436 

19.248 

24.060 

19,248 

14,436 

9.624 

4.812 

2,406 

4,812 

9,624 

14,436 

19,248 

24,060 

48,120 

72.180 

96,240 

120,300 

144,360 

13),  300 

96,240 

72,180 

48,120 

24,060 

19,248 

14,436 

9,624 

4,812 

2,406 

4,812 

9,624 

14.436 

19,248 

24,060 

48,120 

72,180 

96,240 

120,300 

144,360 

Pounds. 

100 

200 

400 

600 

800 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

5,000 

4,000 

8,000 

2,000 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1,000 

2,000 

3,000 

4,000 

5,00tf 

6,000 

iMh. 

0. 

.0006 
.0015 
.0023 
.0031 
.0038 
.0033 
.0027 
.0020 
.0012 

Inch. 

0. 

Initial  load. 

E  =  7,843,100  between  1,000  ponnda  and  8,000 
pounda  per  aqnare  inch. 

• 

£=0,756.100  ponnda  between  4,000  pounds 
and  6,000  pounds  per  aqnare  inch. 





.0006 

.0011 
.0018 
.0025 
.0032 

.oaj8 

.0067 
.0093 
.0117 
.0141 
.0164 
.0147 
.0130 
.0111 
.0089 
.0062 
.0054 
.0047 
.0038 
.0026 



.6616 
.0013 
.0015 

.0019 

.0023 
.0032 
.0039 
.0046 
.0052 
.0082 
.0105 
.0125 
.0145 
.0165 

.0020 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^'^ 


AppUed  loads. 

In  gauged  length. 

Beiuarks. 

Total. 

Per  sqaare 
inch. 

Lateral 
expansion. 

Set. 

Poundi. 

2.406 

48.120 

96,240 

144,360 

96,240 

48,120 

2,406 

48.120 

96.240 

144,360 

96,240 

48,120 

2,406 

144,360 

2,406 

PovndM. 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
6,000 

100 

Inch. 

0. 

.0004 
.0008 
.0011 
.0009 
.0006 

Inch. 
0. 

Initial  load. 

.0001 

.0005 
.0008 
.0012 
.0009 
.0006 

.0001 

.0012 

.0001 
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Georgia  Marble  from  Eennesaw  Quarry. 

No.  6970. 
Len^b,  23".98. 

Sectional  area,  6'^00x4.''00=24.00  sqaare  inches. 
Weight,  66  pound8=168.1  pounds  per  cubic  foot. 
Gauged  length,  20". 


In  ganged  length. 

Remnrlcs. 

Total. 

Per  sq  nare 
inch. 

Compres- 
sion. 

Set. 

Poundt, 
2,400 
4,800 
9,600 
14,400 
19,200 
24,000 
48.000 
7^2,000 

96.000 
1^0.000 
144,000 

120,000 

96,000 

72,000 

48,000 

24,000 

19.200 

14,400 

9,600 

4,800 

2,400 

4,800 

9.600 

14.400 

19,200 

24,000 

4&000 

72.000 

96,000 

120,000 

96,000 

72,000 

48.000 

24.000 

19,200 

14.400 

9.000 

4,800 

2.400 

Pounda. 
100 
200 

400 

600 

8U0 

1,000 

2,000 

3,000 

4.000 
5,000 
6,000 

5.000 

4,000 

3.000 

2,000 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1,000 

2,000 

8^000 

4,000 

5,000 

4,000 

8,000 

2,000 

1.000 

800 

600 

400 

200 

100 

r-  • 

.0011 
.0027 
.0040 
.0050 
.0059 
.0090 
.0117 

.0142 
.0167 
.0192 

.0173 
.0155 
.0133 
.0111 
.OOAl 
.0073 
.0063 
.0051 
.0034 

Ineh. 
0. 

Initial  load. 

E  =  7.547,100  ponnds  between  1,000  pounds  and 
3,000  pounds  per  square  inch. 

E= 8,888,800  ponnds  between  4,000  pounds  and 
6,000  pounds  per  square  inch. 

.0010 
.0013 
.0015 

.0017 
.0020 

.0022 

.0020 

.0043 

.0055 

.0065 

.0073 

.0104 

.0127  . 

.0150 

.0169 

.0151 

.0130 

.0109 

.0079 

.0070 

.0061 

.0040 

.0031 

.0021 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square;    T<ateral 
inch.       '  expansion. 

Set. 

Pounda. 

2.400 
48.000 
96,000 
144,000 
86,000 
48.000 

2,400 
141,000 

2,400 
144,000 

2,400 

Pounda. 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
6,000 

100 
6,000 

100 

Inch, 

0. 

.0005 
.0009 
.0013 
.0010 
.0006 

Ineh. 
0. 

Initial  load. 
Test  discoiitinncd. 

.0001 

.0014 

.0001 

.0014 

.0002 
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Southern  Marble  from  Marble  Hill,  Georgia. 

No.  6965. 
Length,  24".03. 

Sectional  area,  6".02x4".02=24.20  square  inclies. 
Weight,  56f  pouuds=168.6  pouudii  per  cubic  foot. 
Gauged  length,  20''. 


Applied  loads. 


Total. 


Per  square 
inoh. 


In  gauged  length. 


Compres- 
sion. 


Set. 


Remarks. 


Povndt. 

2.420 

4,840 

9,680 

14,520 

19,360 

24,200 

83,880 

43,560 

48,400 

68,080 

67,760 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

72.600 

82,280 

91,960 

96,800 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

72,600 

06,800 

106,480 

116,160 

121,000 

96,800 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

72,600 

06,800 

121,000 

130,680 

140, 860 

146,200 

121. 000 

06,800 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

72,600 

96,800 

121,000 

145,200 

154,880 

164,560 

169,400 

145,200 
121,000 
96,800 


PoundM. 

100 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2,000 

2,400 

2,800 

8,000 

2,000 
1,000 

100 
1,000 
2,000 
8,000 
8,400 
8,800 
4,000 
8,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
4.000 
4,400 
4,800 
6,000 
4,000 
8,000 
2,000 
1,000 

100 
1.000 
2,000 
3,000 
4,000 
6,000 
6,400 
6,800 
6,000 
6,000 
4,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
6,400 
6,800 
7,000 

6,000 
6,000 
4,000 


Inch, 

0- 

.0003 
.0010 
.0017 
.0023 
.0029 
.0040 
.0050 
.0055 
.0064 
.0073 
.0077 

.0060 
.0040 


Inch. 
0. 


IniUal  load. 


.0007 
'.'6669' 


K  "  9,090,000  ponnds  between  1,000 pounds  and 
8,000  pounds  per  square  inch. 


.0038 
.0058 
.0078 
.0085 
.0093 
.0097 
.0080 
.0063 
.0043 


.0011 


.0040 
.0061 
.0080 
.0098 
.0105 
.0113 
.0117 
.0101 
.0084 
.0067 
.0046 


.0013 


.0042 
.0064 
.0083 
.0101 
.0118 
.0126 
.0133 
.0137 
.0122 
.0105 
.0088 
.0070 
.0049 


.0017 


.0046 
.0068 
.0087 
.0103 
.0122 
.0138 
.0147 
.0156 
.0160 

.0143 
.  0127 
.0109 


.0019 


No  change  in  the  sot  after  8  mfnutea*  rest. 


E= 10, 810,800  pounds  between  5,000  pounds 
and  7,000  poand»per  square  inch. 
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Applied  loidB. 

In  gadged  length. 

Rcmarka. 

TotaL 

PeraqnAre 
inch. 

Compres' 
sion. 

Set. 

Pounds, 

72,600 

48,400 

24.200 

2,420 

24,200 

48,400 

72,600 

96,800 

121,000 

145,200 

169,400 

145,200 

121,000 

96,600 

72,600 

48,400 

24.200 

2,420 

Pounds. 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
4.000 
6,000 
6.000 
7,000 
6.000 
6,000 
4,000 
8,000 
2.000 
1,000 

100 

Inch. 

.0093 
.0074 
.0053 

Inch. 

.0023 

.0040 
.0071 
.0080 
.0107 
.0125 
.0142 
.0161 
.0144 
.0128 
.0110 
.0003 
.0078 
.0054 

.0024 

Lateral  expansion  nnder  endwise  compression  loads. 
Transverse  ganged  length  5i'\ 


AppUedloadi. 

In  ganged  length. 

• 

Kemarka. 

1 

Tot«L 

Peraooare 

Lateral 
expanalon. 

Sot. 

Pounds. 

2.420 

24,200 

48,400 

72.600 

96,800 

121,000 

145,200 

169,400 

145,200 

121.000 

96,800 

72.600 

48,400 

24,200 

2,420 

160.400 

2,420 

160,400 

2,420 

Pounds, 

100 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
6,000 
6,000 
4,000 
8,000 
2,000 
1,000 

100 
7,000 

100 
7,000 

100 

Insh. 

0. 

.0001 
.0003 
.0005 
.0006 
.0007 
.0009 
.0010 
.0009 
.0008 
.0006 
.0005 
.0004 
.0002 

Inch. 
0. 

Initial  load. 
Teat  diacontlnned. 

0. 

.0011 

0. 

.0011 

0. 

408      BUILDING  MATERIAL — ^NATURAL   STONES  AND   BRICKS. 

TucKAHOE  Marble,  from  Tugkahoe,  N.  T. 

No.  6960. 
Length,  U". 

Sectional  area,  6'^08  x  4'^03=24.5  sqnare  inches. 
Weight,  60J  pound8=177.8  ponnds  per  cubic  foot. 
Ganged  length,  20''. 


AppUed  loftdB. 

In  gauged  length. 

Rcmarka. 

TotaL 

Per  sqnare 
inch. 

Comprea- 
aion. 

Set. 

Poundt, 
2.450 
4,900 
9,800 
14,700 
19,600 
24,600 
84,800 
44.100 
40,000 
58,800 
68,600 
73,500 

83,300 
03,100 
08,000 
73,600 
49,000 
24.500 
2,450 
24.500 
49,000 
78,500 
98,000 
107,800 
117,600 
122,500 
182,300 
142, 100 
147.000 
122,500 
98,000 
73,600 
49.000 
24,500 
2,450 
21,500 
49,000 
73.500 
08,000 
122.500 
147,000 
156.800 
166.600 
171.500 
181.300 
191,100 
196,000 
205.800 
215.600 
220,500 
230,300 
240.100 
245,000 

220,500 
196.000 
171,500 
147.000 
122.500 
98.000 
78,500 
49.000 
24.500 
2,450 

Poundt, 

100 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2,000 

2,400 

2,800 

8.000 

8,400 
8,800 
4,000 
3.000 
2,000 
1,000 

100 
1,000 
2,000 
8.000 
4,000 
4,400 
4,800 
5,000 
5,400 
5,800 
6,000 
5,000 
4,000 
8,000 
2,000 
1>000 

100 
1,000 
2,000 
8,000 
4,000 
6,000 
6.000 
6.400 
6.800 
7  000 
7.400 
7,800 
8,000 
8,400 
8.800 
9,000 
9.400 
9,800 
10,000 

9,000 
8,000 
7,000 
6,000 
5,000 

4.ao 

8,  OK) 

2.000 

1,000 

100 

Inek. 

0. 

.0006 
.0018 
.0020 
.0026 
•  0030 
.0035 
.0040 
.0043 
.0046 
.0051 
.0054 

.0059 
.0064 
.0067 
.0055 
.0040 
.0021 

iMh. 

0. 

Initial  load. 

.0005 

0. 

—.0001 

B  =  13,333,300  ponnda  between  1,000  poonda    • 
and  3,000  pouuda  per  aqoare  inch. 

E  =  15,384,600  ponnfla  between  8.0C0  ponnda 
and  10,000  pounda  per  aquare  iiicb. 

— .  0001 

.0018 
.0038 
.0053 
.0066 
.0072 
.0077 
.0080 
.0085 
.0089 
.0092 
.0080 
.0066 
.0053 
.0038 
.0019 

0. 

0. 

.0016 
.00.15 
.0050 
.0065 
.0079 
.0091 
.0098 
.0103 
.0106 
.0110 
.0116 
.0119 
.0124 
.0130 
.0134 
.0139 
.0144 
.0147 

.0135 
.0122 
.0109 
.0095 
.0082 
.0067 
.0053 
.0037 
.0018 

.0001 

.0001 

.0002 

.0003 

BUILDING   MATERIAL — NATURAL   STONES    AND   BRICKS.      409 
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ApfDlieti  loads. 

In  gauged  length. 

Bemarks. 

TotaL 

Per  BQQare 
inch. 

Comprea- 
aion. 

Sot. 

Pounds, 

24,500 

49.000 

73.500 

98.U00 

122,500 

147,000 

171,500 

196,000 

220,500 

245,000 

Pound*. 
1.0(H) 
2.000 
3,IK)0 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 

Inch. 

.0018 
.0036 
.0051 
.0065 
.0080 
.0093 
.0107 
.0120 
.0134 
,0147 

Inch. 

- 





.0004 

Lateral  expansion  under  end  wise  compression  loads. 
Transverse  gauged  length,  5^". 


AppUed  loads. 

In  ganged  length. 

Bomarks. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set 

Pound*. 

2,450 

24,500 

49,000 

73,500 

96.000 

122.600 

147.000 

171,500 

196,000 

220,500 

245,000 

Pound*. 
100 
1,000 
2,000 
3,0(10 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 

Ineh. 

0. 

0. 

.0001 
.0002 
.0003 
.0004 
.0006 
.0006 
.0007 
.0008 

Ineh. 
0. 

Initial  load. 

Piece  of  stone  11"  X  4"  X  |"  detached  from 
under  side  of  specimen;  test  discontinued. 
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TuoEAHOE  Marble,  from  TnoKAHOE,  K.  Y. 

Ko.  697L 
Lengrth,  24".06. 

Sectional  area,  6".04  x  4'^02=24.28  square  inches. 
Weight,  60J  pound8=178.2  pounds  per  cubic  foot. 
Gauged  length,  20". 


AppUed  loads. 

In  ganged  length. 

fiemarlcs. 

Total. 

Per  square 
inok. 

CompTOS- 
sion. 

Set. 

Poundt. 
2,428 
4,856 
9,712 
14,568 
19,424 
24,280 
48,560 
72.840 

07,120 
121,400 
145,680 

121,400 

97,120 

72,840 

48,560 

24,280 

19,424 

14,568 

9,712 

4,856 

2,428 

4,856 

9,712 

14,568 

19.424 

24,280 

48,560 

72,840 

97,120 

121,400 

145, 080 

121,400 

97,120 

72,840 

48,560 

24,280 

19.424 

14,563 

9,712 

4,856 

2,428 

Poundt. 

100 

200 

400 

600 

800 

1,000 

2,000 

8,000 

4,000 
5,000 
6,000 

5,000 

4,000 

8,000 

2,000 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1,000 

2.000 

8,000 

4,000 

6,000 

6,000 

6,000 

4,000 

8,000 

2,000 

1,000 

800 

600 

400 

200 

100 

Inch. 

0. 

.0002 
.0007 
.0016 
.0020 
.0025 
.0041 
.0053 

.0065 
.0077 
.0088 

.0076 
.0062 
.004U 
.0034 
.0019 
.0015 
.0011 
.0007 
.0003 

Inch. 
0. 

loiUal  load. 

1 

1 

.0003 
.0003 
.0002 

.0002 
.0002 

1 

£=18,798,100  pounds  between  1.000  pounds 
and  3,000  pounds  per  square  inch. 

and  6,000  pounds  per  square  inch. 

.0002 

.0003 
.0004 
.0007 
.0011 
.0015 
.0036 
.00)7 
.0060 
.0074 
.0088 
.0074 
.0061 
.0048 
.0034 
.0018 
.0014 
.0010 
.0006 
.0003 

.0002 

.0002 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inok. 

Lateral 
expansion. 

Set. 

Poundt. 

2,428 
48,560 
97,130 
145,680 
97,120 
48,560 

2.428 
146,680 

2.428 

Poundt. 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
6,000 

100 

Inch. 

0. 

.0001 
.0003 
.0004 
.0003 
.0001 

Inch. 
0. 

Initial  load. 

Test  discontinuod. 

0. 

.0004 

0. 
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Limestone  from  Dr.  A.  G.  Lovell,  Mount  Vernon,  Ky. 

No.  6957. 
Harks,  1 1. 
Length,  24'MO. 

Sectional  area,  6''.05  x  4'M2=24.93  square  inches. 
Weight,  48J  pouDd8=140.2  pounds  per  cubic  foot. 
Ganged  length,  20''. 


Afvplied  loads. 


ToteL 


Peraqiuure 
inoD. 


In  ganged  length. 


Compres- 
sion. 


Set. 


Remarks. 


Pottfub. 
2.4B3 
4,086 
9,972 
14,95B 
19.944 
24,930 
29.916 
84.902 
89,888 
44,874 
49,860 

24,930 
2,493 
24.030 
49,860 
54,846 
60,832 
64,818 
69,804 
74,790 

69,832 

49,800 

84,002 

24,980 

9,972 

2.493 

9,972 

24,930 

84,902 

49,860 

69.832 

49,860 

84,902 

24.930 

9,972 

2,493 

9,972 

24,930 

84.903 

49.860 

84,902 

24.930 

9,972 

2,493 

9,972 

24,930 

84,902 

24,930 

9,972 

2,493 

9,072 

24.030 

9,972 

2,493 

9,972 

2.493 

49.860 

49,860 

49,860 

49.860 

49.860 


Pound*. 

100 

200 

400 

600 

800 

1.000 

1,2G0 

1,400 

1,600 

1,800 

2.000 

1.000 
100 
1,000 
2,000 
2,200 
2,400 
2,600 
2,800 
8.000 

2.400 

2,000 

1.400 

1.000 

400 

100 

400 

1,000 

1.400 

2,000 

2,400 

2.000 

1,400 

1,000 

400 

100 

400 

1,000 

1.400 

2,000 

1.400 

1,000 

400 

100 

400 

1.000 

1,400 

1,000 

400 

100 

400 

1,000 

400 

100 

400 

100 

2,000 

2,000 

2.000 

2,000 

2.000 


Inch. 

0. 

.0007 
.0023 
.0038 
.0063 
.0068 
.0083 
.0096 
.0111 
.0126 
.0141 

.0094 


Inch. 
0. 


luitial  load. 


.0013 


.0084 
.0143 
.0155 
.0167 
.0180 
.0193 
.0204 

.0182 
.0164 
.0136 
.0112 
.0067 


.0023 


E=  3, 174,600  pounds  between  1,000  pounds  and 
2,000  pounds  per  square  inch. 


E= 8,636,300  pounds  between  2,000  pounds  and 
8,000  pounds  per  square  inch. 


.0053 
.0095 
.0121 
.0154 
.0176 
.0160 
.0132 
.0110 
.0067 


.0031 


.0053 
.0096 
.  0121 
.0154 
.0129 
.01U8 
.0065 


.0032 


.0054 
.0007 
.0121 
.0103 
.0064 


.0032 


.0055 
.0098 
.0061 


.0065 


.0153 
.0153 
.0154 

.om 

.0156 


.0032 


.0032 


.0032 
0032 
.0033 
.0033 
.0034 
.0034 


412      BUILDING   MATERIAL — ^NATURAL   STONES  AND   BRICKS. 

J^o.  6957 — Continued. 


AppUed  loads. 

In  gaaged  length. 

Total. 

Per  square 
incn. 

Compres* 
sion. 

Set. 

liemarlrs. 

Pounds. 
49,860 
49,860 
49,860 
49,860 
49,860 
34.902 
24,930 
9,972 
2,493 
9,972 
24,930 
84,902 
49,860 
34.902 
24,930 
9,972 
2,493 

Pounds. 

2,000 

2.000 

2,000 

2,000 

2,000 

1,400 

1,000 

400 

100 

400 

1,000 

1,400 

2,000 

1,400 

1,000 

4U0 

100 

Inch. 
.0156 
.0156 
.0156 
.0157 
.0156+ 
.0131 
.0111 
.0068 

Inch. 
.0034 
.0035 
.0035 
.0035 

t 

.0036 

.0056 
.0101 
.0125 
.0157 
.0132 
.0111 
.0069 

Test  discontinnod. 

.0037 

r 
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Limestone  from  Dr.  A.  G.  Lovell,  Mount  Vernon,  Ky. 

No.  6958. 
Marks,  III. 
Length,  24".01. 

Sectional  area,  6''.05  x  4''.03=24.38  square  inches. 
Weight,  40f  pound8=138  pounds  per  cubic  foot. 
Gauged  length,  20". 


AppUed  loads. 

In  ganged  length. 

Bemorks. 

Total. 

Per  stmare 

Compres- 
sion. 

Set. 

Pounds. 

2,438 

4,876 

9,752 

14,628 

19,504 

24.380 

29.256 

84,132 

39,008 

43.884 

48.760 

24.880 
2,438 

24,380 
48,760 
53,636 
58,512 
63.388 
68,264 
73,140 

58,512 

48,760 

34.132 

24.380 

9.752 

2,438 

9.752 

24,380 

34,132 

48,760 

84.132 

24,380 

9,752 

2,438 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1.200 

1,400 

1.600 

1,800 

2,000 

1,000 
100 
1,000 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 

2,400 

2,000 

1.400 

1,000 

400 

100 

400 

1,000 

1,400 

2,000 

1,400 

1,000 

400 

100 

Ineh. 

0. 

.0010 
.0027 
.0044 
.0050 
.0075 
.0089 
.0103 
.0117 
.0131 
.0146 

.0090 

Ineh. 
0. 

Initial  load. 

E =3,225.800  poands  between  1,000  pounds  and 
2,000  pounds  per  square  incb. 

E=^ 3,076,900  pounds  between  2,000  pounds  and 
3,000  pounds  per  square  inch. 

.0011 

.0019 

.0081 
.0146 
.0157 
.0171 
.0186 
.0199 
.0214 

.0184 
.0161 
.0126 
.0101 
.0055 

.0023 

.0040 
.0088 
.0113 
.0153 
.0120 
.0096 
.0053 

.0024 

Obserrations  on  the  lateral  expansion  under  endwise  compressive 
loads. 
Transverse  gauged  length,  5J". 


Applied  load^. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Lateral 

Set. 

Pound*. 

2,438 
24,380 
48,760 
73,140 

2,438 
78,140 

2,438 
78,140 

2,438 
78,140 

2,488 
73,140 

2,438 

Pounds. 

100 
1,000 
2,000 
8.000 

100 
3,000 

100 
8,000 

100 
8,000 

100 
8,000 

100 

Ineh. 
0. 

.0004 
.OOOU 
.0014 

Ineh. 
0. 

Initial  load. 
Test  discontinued. 

.0001 

.66i4 

.0001. 

.0015 

.0001 

.0015 

.0002 

.0016 

.0002 
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IfoRTH  Biter  Bluestone. 

Fo.  6619. 
Length,  24''. 

SectioDal  area,  6".06x4".03=24.4  square  inches. 
Gauged  length,  20''. 


Applied  l<Mda. 

In  ganged  length. 

Bemarka. 

Tot«L 

PerBonare 
inoh. 

Compres- 
•ion. 

Set. 

Poundt, 
2,440 
24,400 
48,800 

73,200 
07,600 
122,000 
146, 400 
170,800 

195,200 
219.600 
244,000 
650,900 

Pound$. 

100 

1,000 

2,000 

8,000 
4,000 
6,000 
6,000 
7,000 

8,000 
9,000 
10.000 
22,947 

IneK 

0. 

.0036 
.0077 

.0122 
.0165 
.0208 
.0247 
.0287 

.0324 
.0360 
.0394 

Inth. 
0. 

Initlalload. 

E=5,268,800  ponnda  between  100  poonda  and 
6,000  pounds  per  aqoare  inch. 

E=5.68I,800  pounds  between  5.000  ponnda  and 
10,000  pounds  per  square  inch. 

Ultimate  strength. 

.0022 

.0032 
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Sandstone    from  Cooper   Sandstone   Quarry,  Douglas 

County,  Oreg. 

No.  6972. 
Length,  24M1. 

Sectional  area,  6'M0x4".21 =25.68  square  inches. 
Weight,  67i  poands=159.8  pounds  per  cubic  foot. 
Gauged  length,  29''. 


Applied  loads. 

In  gaaged  length. 

Remarkfl. 

TotaL 

Persoiure 
Inch. 

Comprae- 
•Ion. 

Set. 

PoundM. 
2,668 

5,136 
10,272 
15,406 
20. 5M 
25,680 
25,680 
30.816 
35,052 
41,068 
46„224 
51,360 

25.660 
2,568 
25,660 
61,360 
56,406 
61,632 
66.768 
71,904 
77.040 

51,360 
25,680 

2,568 

2,568 
25.680 
51,360 
77.040 
51.360 
25,680 

2.568 
25,680 
51,360 
77,040 
61,360 
25,680 

2,568 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,000 

1,200 

1.400 

1.6f0 

1,800 

2,000 

1.000 
100 
1.000 
2,000 
2.200 
2,400 
2,600 
2.800 
3,000 

2,000 
1,000 

100 

100 
1.000 
2,000 
8,000 
2,000 
1.000 

100 
1.000 
2.000 
8.000 
2,000 
1,000 

100 

Inch. 

0. 

.0009 
.0035 
.0055 
.0076 
.0008 
.0104 
.0120 
.0138 
.0156 
.0174 
.0190 

.0138 

Inch. 
0. 

Initial  load. 

• 

E  ^2,816,900  ponnda  between  1,000  ponnda  and 
2,000  poonds  per  aqnare  inch. 

K  =  8,225,800  ponnda  between  2,000  pounds  and 
3,000  poands  per  square  inoh. 

After  resting  1  honr. 

.0028 
.0035 

.0050 

.0120 
.0102 
.0206 
.0221 
.0233 
.0251 
.0266 

.0222 
.0160 

.0004 
.0050 

.0131 
.0204 
.0268 
.0224 
.0161 

.0066 

.0138 
.0210 
.0260 
.0224 
.0163 

.0068 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^'^ 


Applied  loads. 

In  ganged  length. 

Bcmarka. 

TotaL 

Per  square 
inoh. 

Lateral 
expansion. 

Set. 

Pounds. 

2,568 
25.680 
61,360 
77,040 
61.360 
2^.680 

2,568 
77,040 

2,568 

Pounds. 

100 
1.000 
2,000 
3.000 
2,000 
1.000 

100 
3.000 

100 

Ineh, 

0. 

.0001 
.0003 
.0005 

;0602 

Inch. 

0. 

Initial  load. 

6. 

.0005 

0. 
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Maynabd  Sandstone  from  East  Longmeadow,  Mass. 

No.  6963. 
Length,  24''.03. 

Sectional  area,  6".04x3".99=24.1  square  inches. 
Weight,  44f  poands=133.5  pounds  per  cubic  loot. 
Gauged  length,  20''. 


Applied  loads. 


Total. 


^ersqiiare 
inoQ. 


In  gaoged  length. 


Compres- 
Bion. 


Set 


Eomorka. 


Poundt. 

2,410 
4,B20 
9,640 
14,460 
19,280 
24,100 
28,020 
83.740 
38,560 
43,389 
48,200 
24.100 
2,410 
24,100 
48.200 
63.020 
67.840 
82,660 
67,480 
72.300 
48. 2M 
24,100 
2,410 
34.100 
48,200 
72,300 
48,200 
24.100 
2,410 
24,100 
48,200 
72.300 
77,120 
81,940 
86,760 
91,580 
90,400 

72,300 
48.200 
24,100 

2,410 
24,100 
48,200 
72,800 
48,200 
24,100 

2,410 


pound*. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,000 

UX) 

1.000 

2,000 

2.200 

2,400 

2,600 

2,800 

3,000 

2,000 

1,000 

100 

1,000 

2,000 

3.000 

2,000 

1,000 

100 

1,000 

2,000 

8,000 

3,200 

8,400 

8,600 

8,800 

i.060 

8,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
2,000 
1,000 

100 


Inch. 

0. 

.0040* 
.0087 
.0132 
.0164 
.0198 
.0230 
.0256 
.0282 
.0306 
.0.328 
.0247 


Inch, 
0. 


Initial  load. 


.0227 
.0333 
.0353 
.0376 
.0398 
.0419 
.0443 
.0373 
.0278 


.009& 


E=l,941,700  ponnds  botween  1.000  pounds  and 
2,000  pounds  per  square  incJi. 


.0116 


.0353 
.0447 
.0378 
.0281 


.0252 
.0357 
.0449 
.0469 
.0489 
.0511 
.0531 
.0554 

.0480 
.0410 
.0308 


.0120 


E =2, 127,000  poundfi  between  3,000  pounds  snd 
4,000  puunUB  per  iucli. 


.0271 
.0378 
.0470 
.0397 
.0300 


.0133 


.0136 
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Lateral  expansion  ander  endwise  compression  loads. 
Transverse  gauged  length,  5^''. 


AppUed  iMds. 

In  ganged  length. 

Bemarks. 

ToUL 

Peraqave 
inch. 

Lateral 
expanalon. 

Set. 

Ponnda, 

2,410 

24,100 

48,200 

72,300 
90,400 
72,300 
48,200 
24,100 

2,410 
24,100 
48,200 
72,300 
90,400 
72.300 
48.200 
24.100 

3.410 
90,400 

2.410 

P9UmdM. 

100 
1.000 
2.000 
3,000 
4,000 
8,000 
2,000 
1.000 

100 
1,000 
2.000 
8,000 
4,000 
8,000 
2.000 
1,000 

100 
4,000 

100 

JncA. 

0. 

.0007 
.0017 
.0028 
.0042 
.0037 

'.0029 
.0020 

Inch, 
0. 

Initialload. 
TettdUeontinned/ 

.0003 

.0010 
.0021 
.0031 
.0043 
.0038 
.0031 
.0022 

.0005 

.0044 

.0000 
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KiBBE  Sandstone  from  East  Longmeadow,  Mass. 

No.  69G4. 
Length,  24".02. 

Sectional  area,  6".02x4".01 =24.14  square  incbes. 
Weight,  44f  pounds=133.4  pounds  per  cubic  foot. 
Gauged  length,  20". 


AppUed  loads. 

In  gauged  length. 

Keinarks. 

Total. 

Per  square 
inoli. 

Coinpres- 
'     siun. 

Set. 

Pounds. 

2,414 

4,828 

9,666 

14,484 

19. 312 

24, 140 

28,968 

33,796 

38.624 

43,452 

48,260 

24,140 
2,414 
24,140 
48,280 
5.3,108 
67,936 
62,764 
67, 592 
72,420 
48,280 
24,140 
2,414 
24,140 
48,280 
72,420 
77,248 
82,076 
86,904 
91.732 
96,560 
72,420 
48,280 
24,140 
2,414 
24,140 
48,280 
72,420 
96.560 
101,388 
106,216 
111,  044 
115.872 
120,700 

96,560 
72,420 
48,280 
24, 140 
2,414 
24,140 
48,280 
72,420 
96.560 
120,700 
96.560 
72,420 
46.280 
24,140 

2,414 

Pounds. 

ICO 

200 

400 

600 

800 

1,000 

1,200 

1.400 

1,600 

1,800 

2,000 

1,000 
100 
1,000 
2,000 
2,200 
2,400 
2,600 
2.800 
3,000 
2.000 
1,000 
100 
1,000 
2,000 
3,000 
3,200 
3,400 
3,600 
3,800 
4,000 
3,000 
2,000 
1,000 
100 
1,000 
2,000 
S,000 
4,000 
.  4,200 
4,400 
4,600 
4,800 
6,000 

4,000 
8.000 
2,000 
1,000 
100 
1,000 
2,000 
3,000 
4,000 
6,000 
4,000 
3,000 
2,000 
1.000 

100 

Inch. 
0. 
.0049 

.om 

.0178 
.0218 
.0254 
.0287 
.0314 
.0339 
.0363 
.0387 

.0295 

Ineh, 
0. 

Initial  load. 

.0100 

E= 1,834. 900  ponnda  between  1.000  ponnda  and 
2,0  00  pound*  iser  square  incU. 

.0124 

.0276 
.0388 
.0408 
.0430 
.0451 
.0471 
.0489 
.0414 
.0315 



.0188 

.0289 
.QMS 
.0493 
.0513 
.05:^2 
.0551 
.0572 
.0591 
.0o2:{ 
.0440 
.0336 

.0149 

.0175 

.0304 
.0412 
.0506 
.0591 
.0613 
.0630 
.0650 
.0667 
.0687 

.0623 
.0548 
.0462 
.0352 

/ 

E=2,296,e00 pounds  between  4,000  poonda  and 
5,000  pounds  per  square  inoh. 

.0166 

.0314 
.0425 
.0520 
.0606 
.0691 
.0626 
.0552 
.0467 
.0357 

5        .0172 
\       .0169 

After  10  minntea'  rest 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^''. 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

Totid. 

Per  Mnare 
inch. 

Lateral 
expansion. 

Set. 

Pounds. 

2,414 
24,140 
48,280 
72.420 
96,500 
120,700 
96,500 
72,420 
48,280 
24,140 

2.414 

24,140 
48,280 
72,420 
96,500 
120,700 
96,560 
72,410 
48,280 
24,140 
2,414 

Pounds. 

100 
1,000 
2,000 
3,000 
4,000 
5,000 
4,000 
3,000 
2,000 
1,000 

100 

1,000 
2,000 
3,000 
4,000 
6,000 
4.000 
8.000 
2,000 
1.000 
100 

Inch. 

0. 

.0005 
.0014 
.0024 
.0033 
.0046 
.0040 
.0034 
.0027 
.0010 

Inch. 
0. 

Initial  load. 

■ 

No  change  in  Bet  obaerred  after  10  minutes' 
rest 

Test  dlaoontinned. 

.0003 

.0007 
.0015 
.0025 
.0034 
.0046 
.0041 
.0035 
.0028 
.0018 

.0003 
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WoKCESTEK  Brown  Sandstone  from  East  Longmeadow,  Mass. 

No.  6962. 
Length,  24". 

Sectional  area,  6".01x3".99=23.98  square  inches. 
Weight,  45^  ponnds=136.6  i)oimds  per  cubic  foot. 
Gauged  length,  20''. 


Applied  loads. 


In  gauged  length. 


Compres- 
sion. 


Sia. 


Bemsrks. 


Pound: 
2,398 
4,796 
9,692 
14,388 
19.184 
23,980 
28.776 
33,572 
38,368 
43.164 
47,960 

52,756 
67, 552 
62,348 
67,144 
71,940 
47.960 
23,980 
23,960 
47,960 
71, 940 
47,960 
23,080 
23,980 
47,960 
71,940 
76,736 
81,532 
86,328 
91,124 
95,920 

71,940 
47,960 
23,980 
23,980 
47,900 
71,940 
95,920 
71, 940 
47,960 

23,980 


Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2.000 

2,200 
2,400 
2.600 
2,800 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
2.000 
1.000 
1,000 
2,000 
3,000 
8,200 
3,400 
3,600 
3,800 
4,000 

8.000 
2,000 
1,000 
1.000 
2,000 
8.000 
4,000 
3,000 
2,000 

1,000 


Inch. 

0. 
.0020 
.0055 
.0085 
.0111 
.OKtt 
.0155 
.0176 
.0193 
.0211 
.0228 

.  0248 
.0265 
.0282 
.0297 
.0313 
.0256 
.0180 
.0158 
.0242 
.0315 
.0257 
.0182 
.0158 
.0243 
.0317 
.0331 
.0346 
.0363 
.0379 
.0394 

.0340 
.0277 
.  0196 
.0170 
.0253 
.0328 
.0397 
.0344 
.0278 

.0198 


Inch. 

0. 


luitial  load. 


.0040 


.  0051       E  —  2.439.000  pounds  between  1,000  poands  sod 
'      2,000  pounds  i)er  square  inch. 


.0062 


.0005 


.0074 


.0077 
.0074 


£  =  2,898,500  pounds  between  3.000  pounds  snd 
4,000  pounds  per  square  inoh.. 


After  10  minutes*  rest. 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  6J". 


Applied  loads. 

In  gauged  leiigth. 

lUmarks. 

Total. 

Per  sqnare 
inch. 

Lateral 
expaiision. 

Set. 

Pounds. 
2,398 
23,980 
47,960 
71,940 
95,920 
71,940 
47,960 
23,980 
11,990 
23,980 
47,960 
n.940 
95,020 
71,940 
47,960 
23,080 
11.990 
11,990 
23,980 
11,990 
95.920 

Pounds. 

100 
1.000 
2,000 
3,000 
4,000 
3.000 
2,000 
1.000 

500 
1,000 
2,000 
3,000 
4,000 
3.000 
2,000 
1,000 

500 

500 
1,000 

500 
4,000 

Inch. 

0. 

.0004 
.0009 
.0014 

Inch. 
0. 

Initial  load. 

No  change  In  set  after  10  minntes'  rest 
Test  discontinued. 

.0021 
.0018 

.0014 
.0008 
.0004 
.0005 
.0009 
.0015 

.0002 

.0022 



.0019 
.  0014 
.0009 
.0005 
.0004 
.0005 
.0001 
.0022 

.0002 

.0602 
.0002 

tt 


+ff 
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VATUSAL  STOVES. 
Transverse  Tests. 

Mitford  PinJc  Granite  ftnm  Milford  FMc  Granite  Company,  Baetan,  Maee, 


Ko. 
of 

tMt 

Marks. 

Dlstonoe 

between 

end  sup- 

ports. 

Dimeniions. 

Ultimate  strmigth. 

Bnedtb. 

Depth. 

Totel. 

Modnlns 
of  rap- 
tare,  R. 

ao8 

18 

4.08 

Inek€M. 
6.03 

Powidi. 

8,oao 

PoundM, 
1,745 

Granite  from  Pigeon  Hill  Granite  Company,  Bockport,  Maee. 


Ko.of 
teet. 

Harks. 

Distance 
between 
end  sup- 
ports. 

Ultimate  strength. 

Bnadth. 

Depth. 

Total. 

Modolos 
of  rup- 
tare.R. 

ao4 
ao6 

Inehe*. 
19 
19 

JtidUt. 
4.03 
4.01 

Indut. 
6.02 
8.08 

Poundt. 
12.390 
12.480 

Pounds. 
2.404 
2.418 
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HATUEAL  STOVES. 
Shearing  Tests. 

Stones  from  Charles  River  Stono  Company,  Boston^  Ma$$, 


No.  of 
test. 


Description. 


Shearing 
dimensions. 


Shear- 
ing 
area. 


Trans 

Terse 

fracture 

developed 

on  ten- 
sion side. 


Shearing  strength 


TotaL 


Per 

8<iuare 

inch. 


Sur- 
face-^ \ 
sheared. 


240 

241 

242 

243 

244 
245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 


Mllford  granite,  Milfoid, 

Mass. 
....do 

Brandford  granite,  Brand- 
ford,  Conn. 
....do 

Troy  granite,  Troy,  N.  H. 
— do 

Maynard   stone,  East 

Longmeadow,  Mass. 
do 

Worcester  stone,    East 

Longmeadow,  Mass. 
— do 

Elibbe  stone.  East  Long- 
meadow,  Mass. 
....do 

Sonthem  marble,  Marble 

HiU,Ga. 
....do 

Tnckahoe  marble,  Tacka- 
hoe,  N.  Y. 


Inches. 
4.02  X  6.03  X  2 

4.02  X  6.01  X  2 
4.04  X  6.01  X  2 

4.03  X  6.01  X  2 

4.03  X  6.00  X  2 
4.06  X  6.02  X  2 

3.99  X  6.01  X  2 

4.02  X  6.00  X  2 

4.00  y  6.00  X  2 

4.00  X  5.98  X  2 

4.00  X  6.00  X  2 

4.00  X  6.00  X  2 

4.02  X  6.00  X  2 

4.02  X  6.00  X  2 

4.02  X  6.01  X  2 

4.02  X  6.00  X  2 


8q.  in. 
48.48 

48.32 

46.56 

4&44 

48.36 
48.88 

47.96 

48.24 

48.00 

47.84 

48.00 

48.00 

18.24 

48.24 

48.32 

48.24 


r&undt. 
24.800 

27,300 

18,900 

19,600 

29,900 
34,400 

25,800 

19,900 

22,900 

26,200 

25,100 

20,400 

26.700 

30,300 

29.850 

35,700 


Pounds. 
108,400 

138,800 

93,500 

84,400 

107,000 
107,400 

53,700 

02,100 

66,400 

52,700 

47,600 

62,800 

56,100 

72,400 

75,100 

68,800 


Potinds. 
2,236 

2,872 

1.92S 

1.742 

2.231 
2,197 

1,120 

1,287 

1,383 

1.102 

992 

1,308 

1,163 

1,501 

1,554 

1,426 


Ons.     I 

Twa 

One. 

One. 

One. 
One. 

One. 

Two. 

Two. 

Two. 

Two. 

Ono, 
<  One. 
'  One. 

One. 

One. 


Milford  Pink  Granite  from  Milford  Pink  Granite  Company,  Boston,  Mass, 


No.  of 
test. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Snrfacm 
sheared. 

ToUl. 

Per 
square 
inch. 

262 

Inches. 
6.01X4.02X2 

Sq.in. 
48.32 

Pounds. 
38,300 

Pounds. 
88,200 

Pounds. 
1.825 

One. 

Granite  from  Pigeon  Hill  Granite  Company,  Bockport,  Mass. 


No.  of 

test. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Snrfawn 
sheared. 

Total. 

Per 
sqnare 
inch. 

203 
264 

Inches. 
6.05X4.00X2 
6. 01  X  4. 00  X  2 

8q.  in. 
48.40 
48.08 

Pounds. 
45,400 
38,600 

Pounds. 
99,100 
50,600 

Pounds. 
2,047 
1,052 

\ 
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Marble  from  Georgia  Marble  Company,  Tale,  Ga. 


No.  of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

ToUl. 

Per 
square 
inch. 

Snrfaces 
sheared. 

256 

257 
258 
250 

Creole  Qnarry... 
Cherokee  Quarry 
Etowah  Quarry. . 
Kennesaw  Quarry 

Inches. 
3.98X6.00X2 
4.00X6.01X2 
4.00X5.99X2 
4.00X6.98X2 

Sq.in. 
47.76 
48.08 
47.92 
47.84 

Pounds. 
22,700 
21,100 
25,400 
21,300 

Pounds. 
65,400 
59,500 
67,600 
59,400 

Pounds. 
1,369 
1,237 
1,411 
1,242 

One. 
One. 
One. 
One. 

Limestone  from  Dr.  A.  G,  Lovell,  Mount  Femon,  Ky, 


Xo.of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  stroiigt^i. 

sheared. 

Total. 

Per 
square 
inch. 

237 
238 
239 

1  Spring  Ledge . 

Inches. 
4.10X6.00X2 
4.00X6.02X2 
3.98X5:95X2 

Sq.  in. 
49.20 
48.16 
47.36 

Pounds. 
25,800 
25,100 
15,600 

Pounds. 
99,200 
82.400 
65,800 

Pounds. 
2,016 
1,711 
1,389 

Two. 
One. 
Two. 

Ill 

Sanditone  from  the  Cooper  Sandstone  Quarry,  Douglas  County,  Oreg, 


No.  of 
test. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fraotnre 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

260 

Inches. 
8.99X6.31X2 

Sq.  in. 
49.00 

Pounds. 
22,500 

Pounds. 
89,700 

Pounds. 
1,831 

Two. 

Sandstone  from  ike  Chuckanut  Quarries,  Chuckanut  or  Whatcom,  Wash, 


No.  of 
test. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strenj^th. 

Surfaces 
sheared. 

TotAl. 

Per 

sqnare 
inch. 

281 

Inches. 
4.15X6.31X2 

Sq.in, 
52.37 

Pmmds. 
27,000 

Pounds. 
70,800 

Pounds. 
1,352 

Two. 
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CHEMICAL  AHALTSES  OF  STOVES,  BRICKS,  AJTD  CEMEFT. 

The  material  for  analyses  was  taken  from  tLe  following  tested 
specimens : 


Description. 


Compres- 
Bion  te«t 
number. 


Granite,  TroT,  N.  H 

Limentone,  Mount  Vernon,  Kv .* 

Calcite,  World's  Fair  material  from  Idaho 

Sandstone,  Cooper  Quarry,  Oregon 

Sandstone,  Ghuckannt  Quarries,  Washington 

Sandstone,  Olympia  Quarry,  Washington 

Sandstone,  Maynard  Quarry.  Massacnusetts 

Sandstone,  Lem  Creek,  World's  Fair  material  from  South  Dakota 

Lava  stone,  World's  Fair  material  from  Colorado 

World's  Fair  material : 

Shale  from  Arkansas 

Brickfrom  Denny  Clay  Company,  Washington 

Brickfrom  Peter  Becker,  Minnesota ^ 

Brick,  red,  from  Minnesota 

Brick,  Swedish,  from  Sweden 

Brick,  Swedish  fire,  from  Sweden 

Brick,  Japanese  fire,  from  Japan , 

Cement,  Swedish,  from  the  Sk&nska  Ceraent-Aktiebolaget,  Malmo, 
Sweden 


6913 
6906 

6680 
6940 
7179 
7176 
6915 
6868 
6656 

6634 
6534 


Page. 


6574 
6587 
6634 

(*) 


*  Mechanical  tests  not  yet  made. 
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EXPANSION  OF  STONES. 


Diagrams  No8.  1  to  20,  inclnBive,  showiug  the  effect  of  treatment  of  stones  in 
water  and  in  air  at  different  temperatures. 
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BRICKB. 

The  tests  of  bricks  have  incladed  compression,  transverse,  and  shear- 
ing tests  of  the  material.  Tests  of  the  elastic  properties  and  coefficient 
of  expansion  determinations  will  follow  in  a  subsequent  report. 

The  compression  test  is  the  most  common  mechanical  test  by  which 
the  quality  of  the  material  is  examined. 

The  results  obtained  are  comparable  when  the  tests  are  made  under 
similar  conditions  and  with  brick  of  nearly  the  same  dimensions. 

So  great  is  the  influence,  however,  of  the  testing  machine  in  aiding 
or  reinforcing  the  material,  that  the  results  of  tests  of  single  bricks  com- 
monly accredit  the  material  with  a  much  higher  strength  than  is  avail- 
able in  actual  structures. 

Tins  reinforcement  in  strength  comes  from  the  frictional  resistance 
between  the  surfaces  of  the  bricks  and  the  flat  steel  compression  plat- 
forms of  the  testing  machine.  When  bricks  are  tested  flatwise  and 
have  surfaces  in  close  contact  throughout  with  the  testing  machine,  the 
tendency  to  fail  by  yielding  laterally  is  sensibly  checked-  by,  the  friction 
between  the  compressed  surfaces  preventing  the  material  flaking  off 
the  sides  and  assuming  a  truncated,  conical  mode  of  fracture. 

•In  the  tests  herein  reported  the  compression  surfaces  were  leveled  by 
a  thin  facing  of  plaster  of  pans,  and  an  approximate  uniform  distribu- 
tion of  the  loads  thus  obtained. 

With  some  bricks  this  plaster  cushion  would  possess  nearly  the  same 
compressibility  as  the  bricks  themselves,  but  bricks  differ  very  greatly 
in  elastic  properties;  hence,  this  cushion  can  not  at  all  times  be  equally 
well  tidapted  for  its  puri)ose. 

Practically  plaster  of  paris  has  been  found  to  give  better  results  than 
other  cushions,  and  it  is  believed  that  maximum  results  are  generally 
developed. 

Bricks  tested  on  edge  or  on  end  would  not  derive  so  much  reinforce- 
ment in  strength  from  frictional  resistance  with  the  testing  machine 
platforms,  and  this,  combined  with  a  want  of  perfect  uniformity  in 
strength  of  the  material,  would  tend  to  lower  the  strength  of  bricks 
tested  under  these  conditions  in  comparison  with  bricks  tested  flatwise. 

Bricks  tested  in  pairs,  and  when  three,  four,  or  five  are  tested  together, 
show  a  reduction  in  strength  over  the  tests  of  single  bricks. 

Brick  piers  range  in  strength  from  about  1,000  pounds  -per  square 
inch  to  4,500  pounds  per  square  inch,  depending  on  the  quality  of  the 
brick  and  upon  the  dimensions  of  the  pier  and  kind  of  mortar  employed. 
These  vnluei».  it  will  be  observed,  are  much  below  the  average  strength 
of  single  brick  of  good  quality. 

Piers  commonly  tail  by  the  development  of  longitudinal  cracks  caused 
by  the  transverse  fracture  of  the  individual  bricks  composing  the  pier. 

Some  of  the  bricks  fail  partially  by  direct  compression  when,  owing 
to  unequal  distribution  of  load  on  irregular  surfaces,  crushing  in  detail 
occurs. 

437 
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The  manner  of  failare  of  piers  emphasizes  the  importance  of  having 
bricks  with  flat  bed  surfaces  when  high  strength  is  required,  also  in  the 
use  of  strong  mortar  and  securing  as  great  transverse  strength  as 
possible  among  the  bricks. 

Laying  several  courses  of  bricks  before  breaking  joints,  or  placing 
the  bricks  on  edge,  increases  the  transverse  strength  of  the  bricks,  and 
experiments  have  shown  these  modifications  in  the  ordinary  manner  of 
laying  piers  result  in  increased  strength. 

The  present  series  of  compression  tests  is  supplemented  by  trans- 
verse and  shearing  tests. 

After  rupture  by  transverse  loads  the  half  bricks  were  tested  by 
compression. 

A  table  follows  the  details  of  these  tests  showing  the  absorption  of 
water  after  an  immersion  of  one  week  by  certain  of  the  bricks. 
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Bricks  from  the  Hydraulic  Press  Brick  Company,  Si,  Lows^  Mo, 
[The  samples  were  all  mediam  hard  burnt.] 


No. 
of 

test 

Description. 

Dimensions. 

Sec 
tional 
area. 

First 
crack. 

niUmate 
strength. 

Height. 

Com- 
pressed 
surface. 

Total. 

Per 
square 
^ch. 

Bemsrki.  , 

7079 
7080 
7081 
7082 

Medium  red 

Dark  red 

Inches. 
2.28 
2.27 
2.14 
4.04 

In. 

4.17 
4.02 
4.05 
2.15 

In. 
8.48 
8.33 
8.10 
8.18 

Sg.in. 
35.36 
33.49 
33.17 
17.59 

Poundt. 
156,000 
283,000 
489,000 
185,000 

315,000 

Pounds. 
186,200 
339,900 
582.400 
105,400 

Pounds. 
5.266 
10,149 
17,558 
5,992 

10,643 

Paving  stock 

do 

Tented  on 

7083 

No.  6  stock,  dsrk 

2.35 

4.12 

8.31 

34.23 

364,300 

edge. 

7084  i  No.  10  stock,  dark 

red. 

7085  '  No.  500  stock,  buff, 
1       ^..^^^^y^ji 

2.30 

4.00 

8.17 

32.68 

376,000 

571,000 

17,472 

2.32 

4.12 

8.22 

33.87 

268,000 

319,200 

9.424 

7086 

No.  503  stock,  light 

chocolate. 
No.  504  stock,  light 

chocolate,    with 

dark  speckles. 
No.  509  stock,  dark 

buff,  with  darker 

speckles. 
No.  510  stock,  buff, 

with      dark 

speckles. 
No.  511  stock,  light 

buff. 
Brown 

2.28 

4.08 

8.22 

33.54 

223,000 

289,100 

8,620 

7087 
7088 
7089 

2.32 
2.35 
2.36 

4.15 
4.12 
4.22 

8.24 
8.33 
8.35 

34.20 
34.32 
35.24 

318,000 
265,000 
268,000 

455,900 
305,700 
282,600 

13,330 
8,907 
8.019 

1 

I 

1 

7090 

2.32 

4.12 

8.33 

34.82 

207.000 

279,500 

8,144 

1 

7091 

2.40 

4.08 

8.46 

34.52 

261,000 

305,900 

8,8C1 

1 

Bricks  from  the  Hydraulic  Press  Brick  Company ,  SL  LouiSf  Mo, 
[Half  bricks,  fragments  after  transverse  tests  were  made.] 


Dimensions. 

Ultimate  streogtb. 

No.  of 
test. 

Trans- 
verse test 

Sectional 

First  craok. 

number. 

Height 

Compressed  surface. 

Total. 

Perwiure 
inch. 

Inches. 

Inches. 

Inches. 

Sq.  inches. 

Pounds. 

Pounds, 

Powdt. 

7135 

212 

2.23 

3.95 

4.12 

16.27 

148.000 

164.200 

10.092 

7136 

212 

2.23 

3.95 

4.15 

16.89 

160,000 

173,900 

10,610 

7137 

213 

2.20 

4.00 

4.27 

17.08 

288,000 

300,100 

17,570 

7138 

218 

2.29 

4.00 

8.91 

15.64 

216.000 

278,800 

17.826 

7139 

214 

2.30 

4.11 

4.27 

17.55 

146,800 

160,200 

JS 

7140 

214 

2.30 

4.11 

3.91 

16.07 

129.000 

135,500 

8.4J2 

7141 

215 

2.32 

4.13 

3.56 

14.70 

152.000 

152,000 

10,340 

7142 

215 

2.32 

4.13 

4.68 

19.33 

189,000 

205.400 

10.  €26  1 

7143 

216 

2.32 

4.21 

4.18 

17.60 

100,000 

100,200 

5.683  1 

7144 

216 

2.32 

4.21 

4.22 

17.77 

96.900 

96.900 

•  6,«3 

Bricks  from  the  Chicago  Hydraulic  Press  Brick  Company,  Chioago,  HI, 
[Medium  hard  burnt.] 


No. 
of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Height. 

Compressed 
surface. 

Total, 

Per 

Bemarlci- 

7104 
7106 
7106 

Brown 

Inches. 
2.31 
2.33 
4.07 

In. 

4.11 

4.10- 

2.32 

In. 

8.88 
8.42 
8.32 

34.52 
19.30 

Pounds. 
156,000 
174,000 
100,200 

Pounds. 
165,100 
192,400 
100,200 

PoumJs. 
4,794 
6,674 
5,192 

Red 

d0...a» 

Test«don 
edge. 
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Bricks  from  the  Chicago  .ffydrauHo  Press  Brick  Company ,  Chicago,  III. 
[Half  bricks,  fragments  after  transverse  tests  were  made.] 


1 

'  No.  of 
1    teat. 

Trans- 
verse test 
number. 

Dimensions. 

Sectional 
area. 

First  crack. 

Ultimate  strength. 

Heigbt. 

Compressed  surface. 

Total. 

Per  square 
incli. 

1     7157 

1     7158 

71.';9 

1     7100 

223 
223 
224 
224 

Inches. 
2.32 
2.32 
2.31 
2.31 

Inches, 
4.05 
4.05 
4.06 
4.00 

Inches. 
4.44 
3.80 
4.26 
4.16 

8q.  inches. 
17.08 
15.75 
17.30 
10.80 

Pounds. 
105,000 
82,300 
50,200 
52, 100 

Pounds. 
107,300 
82.300 
60.200 
52,700 

Pounds. 
5,066 
6,225 
8,422 
8,120 

Bricks  from  the  Omaha  Hydraulic  Press  Brick  Company ,  Omaha,  Nebr, 
[Medium  hard  burnt.    Color,  red.] 


1 

No.  of 
1    test. 

1 

1 

I>escription. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

1    7118 

SbadeNo.5 

2.33 
2.41 

In. 
4.04 
4.08 

In. 
8.20 
8.32 

Sq.in. 
33.40 
33.95 

Pounds. 
380,000 
368,000 

Pounds. 
452,500 
438,200 

Pounds. 
13,511 
12,007 

7110 

Shade  No.7 

Bricks  from  the  Omaha  Hydraulic  Press  Brick  Company,  Omaha,  Nebr, 
[Half  bricks,  fragments  aft'^r  tiansTerse  tests  were  made.] 


No.  of 
test. 

Trans- 
verse test 
number. 

Dimensions. 

Sectional 
area. 

First  crock. 

Ultimate  strength. 

Height. 

Compressed  surface. 

Total. 

Per  square 
inch. 

7163 
7164 

226 
226 

Inches. 
2.38 
2.86 

Inches. 
4.11 
4.11 

Inches. 
4.13 
4.18 

So.  inches. 
16.07 
17.18 

Poxtnds. 
227,000 
212,000 

Pounds. 
220,800 
231,400 

Pounds. 
13,542 
13,469 

Bricks  from  the  Northern  Hydraulic  Press  Bi'ick  Company,  Minneapolis,  Minn. 
[Specimens  from  the  Menomonie  yard,  Wisconsin.    Medium  hard  burnt.    Dark  red  color.] 


No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7116 
7117 

Inches. 
2.32 
2.32 

In.      In. 
4.11     8.42 
4.08     8.42 

Sq.in. 
34.61 
34.35 

Pounds. 
166,000 
248,000 

Poxtnds. 
250,000 
260,200 

Pounds. 
7,500 
7,675 

Dark  red 
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Bricks  from  the  Northern  Hydraulic  Pre98  Brick  Company ^  MinneapoIi9f  Minn. 
[Half  bricks,  fragments  after  traDS verse  tests  were  made.] 


No.  of 
test. 

Trans- 
verse test 
number. 

Dimensioos. 

Sectional 
area. 

First  crack. 

Ultimate  streogtb. 

Heiglit.   Compressed  surface. 

1 

Total. 

Per  squaro 
Inch. 

7101 
7102 

225 
225 

Inches. 
2.32 
2.32 

Inches. 
4.08 
4.08 

4. 1'O 
4.22 

Sq.  inches. 
17.14 
17.22 

Pounds. 
107,000 
112.200 

Pounds. 
113,500 
112,700 

PoundM. 
6,621 
6,545 

Bricks  from  ijte  Findlay  Hydraulic  Press  Brick  Company,  Findlay,  Ohio. 
[Medium  hard  burnt.] 


No  of 
t«at. 

Description. 

Dimensions. 

8,0. 
tional 
area. 

First 
crack. 

Ultimate 
steength. 

• 

Height.  Compr«»«, 

ToUl 

Per 

sqnare 
inch. 

fiemarks. 

t 
1 

7092 
7093 
7094 

12,  dark  red 

18,  dark  red 

14.  dark  red 

Inches. '   In. 
2. 31     4. 02 
2.27  ,  4.06 
2.27  1  4.05 

1 

In. 

8.24 
8.16 
8.20 

Sfi.in. 
3i.l2 
33.13 
33.21 

Pounds. 
238,000 
259,000 
243,000 

Pounds.  Pounds. 
320, 800       0,  OtfO 
409.900     12,372 
372,000     11,201 

1 

1 

Bricks  from  Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa,     TTorks  at 

Winslow,  X,  J. 


No.  of 

test. 


7053 


7054 
7055 


7056 


Description. 


Shade  200,  ligbtbuflT 

color. 

....do 

Sha<le  210,8li;;htly 

darker  than  shade 

200. 
....do 


Dimensions.       i 


Height. 


Com* 
pressed 
surface. 


_i   Sec- 
,  tional 


Inches. 
2.21 


2.21 
2.26 


4.00 

2.20 
2.20 
2.18 


In. 
4.01 


4.00 


In. 

8.U 


8.08  : 


7057  I  Shade  220.  buff 

7058  I do 

7059  I  Shade   300,    buff, 

darker. 

7060  I do 

7061  I  Shade  390,  grjiy I      2. 

Truto   ]  Atx  9. 


4.04 


7062 
7063 


7064 


do. 
Shade  410,  light 

chocolate. 
....do 


2.22 
2.22 


3.94 


.2.22 


8.15 
8.10 


8.19 


4.00  I  8.08 


2. 18  I  8. 02 

3. 9.3  8. 10 

3.97  8.08 

4. 08  8. 12 

2.21  I  8.09 

3. 97  I  8. 10 
3.98 
3.98 


Sq.in. 
32.52 

32.32 
32. 32 


17.48 


First 
crack. 


Pounds. 
332.000 

381,000 
371,000 


162,900 


31.99  I  335,700 
32.08  339,000 
33.13  328,000 


17.88 
32.40 
32.44 
32.24 

18.18 


165.800 
302.000 
295,000 
355,000 

166,000 


Ultimate 
strength. 


Total. 


Pounds. 
481,900 

509,100 
445,100 


162.900 

519,900 
464,700 
447,000 

165,800 
392,800 
454,000 
486,200 

180,800 


Per 

square 
inch. 


Pounds. 
14,818 


15,752 
13, 771 


Remarks. 


9.819 

16,252  I 
14.485  ' 
13,492  I 

9,273  I 
12,123 
13,995 
15,081 

9,945 


TuAtod  on 
edge. 


Do. 


Do. 
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BHckBfrom  the  Eastern  Hydraulic  Preaa  Brick  Company,  Philadelphia,  Pa, 
[Half  bricks,  fragmenU  after  transTerse  tests  were  made.] 


Dimensions. 

Ultimate 

strength. 

No.  of 
test. 

Trans- 
verse test 

Sectional 

First  crack. 

1 

1 

nnmber. 

Height. 

Compressed  sur- 
face. 

Total. 

Per  sqaare 
inch. 

Ineh4S. 

Inches. 

InehM. 

8q.  inches. 

Pounds. 

Pounds. 

Pounds, 

7123 

2oe 

2.25 

4.01 

4.11 

16.48 

174,000 

200,100 

12, 142 

7124 

206 

2.25 

4.01 

4.00 

16.04 

196,000 

216,600 

13.504 

7125 

207 

2.22 

3.08 

4.09 

16.28 

175.000 

200,050 

12,288 

7128 

207 

2.22 

3.98 

3.93 

15.64 

19U,000 

216,100 

13, 817 

7iir7 

208 

2.18 

4.01 

4.00 

16.04 

ns.ooo 

242,800 

15,137 

7128 

208 

2.18 

4.01 

4.06 

16.28 

218,000 

262,600 

16,130 

7129 

209 

2.21 

4.05 

4.00 

16.20 

125,000 

195.300 

12.055 

7130 

209 

2.21 

4.06 

4.10 

16.60 

149,000 

204,800 

12.337 

7131 

210 

2.22 

3.97 

3.52 

13.97 

146,800 

171,900 

12.305 

7132 

210 

2.22 

3.97 

4.62 

18.34 

187,000 

2;J0,800 

12,584 

7133 

211 

2.23 

4.02 

4.19 

16.84 

159,  too 

212,000 

12,689 

7134 

211 

2.23 

4.02 

8.98 

16.00 

164,000 

210. 300 

13, 144 

Bricks  from  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass, 


1  No.  of 
I  test. 


7065 
7066 
7U67 
7068 

7060 
7070 
7071 
7072 
7073 
7074 
7075 
7076 
7077 
7078 


Description. 


Salmon  color . 

do 

Light  red  .... 
do 


...do 

Dark  red.... 
do. 


Chocolate  brown. 

...do 

Cream  color 

....do 

Buff 

....do 

Gray 


Dimensions. 


Height. 


Inches. 
2.40 
2.38 
2.28 
3.99 

2.27 
2.28 
2.22 
2.24 
3.90 
2.28 
2.28 
3.91 
2.22 
2.28 


Compressed 
surface. 


In. 
4.'23 
4.22 
4.00 
2.20 

3.95 
3.98 
3.81 
3.95 
2.20 
4.00 
4.01 
2.23 
3.01 
3.99 


In. 
8.41 
8.41 
8.09 
8.04 

7.97 
8.05 
7.88 
7.95 
7.74 
8.05 
8.08 
7.90 
7.88 
8.04 


Sec- 
tional 
area. 


Sq.in. 
35.57 
35.49 
32.36 
18.41 

31.48 
32.04 
30.02 
31.40 
17.03 
32.20 
32.40 
17.62 
30.81 
32.08 


First 
crack. 


Pounds. 
102,000 
119.000 
182,000 
84,000 

249,000 
222,000 
267,000 
204,000 
182,000 
105,000 
96,500 
83.800 
280.000 
123,200 


Ultimate 
strength. 


Total. 


Pounds, 
141, 100 
135,800 
221,500 
108,200 

296,200 
251,060 
366,100 
243,800 
289,000 
112, 100 
96,500 
83,800 
320,600 
123.200 


Per 

s<)uare 
inch. 


Remarks. 


Pounds, 
1,967  I ^For inside 


3,826 
6,845 
5,877 

0,400 
7,830 

12, 195 
7,764  I 

17.023 
3,481 
2.978 
4.756 

10,406 
3,840 


S    work. 

Tested  on 
edge. 


Do. 


Do. 


Nos.  7065  and  7066  were  soft  burnt.    The  other  bricks  were  intended 
for  outside  work,  and  were  harder  burnt. 
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Bricks  from  the  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass, 
[BiUf  bricks,  fragments  after  transverse  t€sts  were  made.] 


Dimensions. 

Ultimate 

strength. 

No.  of 
test. 

Trans- 

Sectional 
area. 

First  crack. 

number. 

Height. 

Compressed  surfaoa 

Total. 

Per  aqaare 
inch. 

Inches. 

Inches. 

Inches. 

8q.  inches. 

Pounds. 

Pounds. 

Pounds, 

7145 

217 

2.24 

3.85 

4.74 

18.25 

146,000 

191,300 

10.482 

7146 

217 

2.24 

3.a'> 

8.1& 

12.13 

87,000 

87.500 

7.213 

7147 

218 

2.21 

8.82 

3.55 

13.56 

106.000 

135,600 

10.000 

7148 

218 

2.21 

3.82 

4.30 

16.48 

179,000 

225,700 

13.737 

7149 

219 

2.21 

3.85 

4.43 

17.06 

108.000 

151.500 

8,880 

7150 

219 

2.21 

3.85 

3.43 

13.21 

87,000 

88.200 

6.677 

7151 

220 

2.26 

8.98 

4.09 

16.28 

44.800 

44,800 

Z752    ■ 

7152 

220 

2.26 

3.98 

3.90 

15.52 

52.300 

53,300 

3.4.34 

7153 

221 

2.25 

3.99 

4.02 

16.04 

122,000 

132,100 

a236 

7154 

221 

2.26 

8.99 

3.92 

15.64 

127,000 

128,200 

8,197 

7155 

222 

2,26 

3.09 

3.90 

15.56 

38.200 

38.200 

2.455 

7156 

222 

2.26 

3.99 

4.15 

16.56 

48,300 

48,300 

2,916 

Bricks  from  the  Brooke  Terra  Cotta  Company,  Lazearville,  W.  Fa. 
[Made  by  the  dry  press  process,  material  called  Columbian  bnff  bricks.] 


No.  of 
tost. 

Description. 

Dimensions. 

Sec. 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7098 
7099 
7100 

7101 
7102 
7103 

Ko.4.  darkbnff.... 
do 

No.  5.  medium  dark 

buff. 
do 

No.  10,  light  buff... 
do 

Inches. 
2.42 
2.43 
2.44 

2.42 
2.35 
2.32 

In. 
4.04 
4.05 
4.12 

4.11 
3.98 
8.95 

In. 
8.56 
8.54 
8.57 

8.54 
8.32 
8.24 

34.59 
35.31 

35.10 
33.11 
82.55 

Pounds. 
564,000 
265,000 
247,000 

234.000 
158,000 
372,000 

Pounds. 
800.000 
626,000 
846,800 

423.900 
607,200 
612,200 

Pounds. 

23,135 

18,09<< 

9,822 

12,077 
18,339 
18.806 

Biicks  from  the  Kelley  Brick  and  Tile  Company,  Minneapolis,  Minn.     Yards  at  JVren 

shall,  Minn. 

[Sand-mold  stiff  mud  brick,  used  for  ordinary  building  purposes  and  sewer  work.] 


No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7095 
7096 
7097 

Light  straw  color. . . 

do 

do 

Inchet. 
2.32 
2.32 
2.83 

In. 

3.67 
3.69 
3.61 

In, 

7.88 
7.87 
7.88 

29.04 
28.45 

Pounds. 
151,000 
182,000 
218,000 

Pounds. 
238,900 
221,500 
249,900 

Pounds. 

8,261 
7,627 
8,784 
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Bricks  from  the  Mather  Brick  Company  Mankato,  Minn. 

The  following  description  of  these  bricks  was  furnished  by  the 
manufacturers: 

No.  7111  is  a  dry  x>res8  brick,  made  from  the  same  clays  as  the  balance 
of  our  samples  and  burned  in  a  down-draft  kiln.  The  six  remaining 
brick  is  what  we  term  the  soft  mud  sand  brick,  machine  made,  and 
burned  in  the  common  old  Dutch  up-draft  scored  kiln,  taken  from  dif- 
ferent locations  in  the  kiln. 

No.  7112,  soft  brick,  next  to  scoring  on  the  outside. 

No.  7113,  rain  washed  brick,  over  arch  next  to  fire. 

No.  7114,  brick  near  top  of  kiln. 

No.  7115,  brick  near  center  of  kiln. 

No.  7115a,  hard  burned. 

No.  7115&,  hard  burned,  4  feet  higher  in  kiln. 

Bricks  from  the  Mather  Brick  Company,  Mankato,  Minn, 


No.  of 
test. 


Description. 


Dimensions. 


Height 


Com- 
pressed 
surface. 


Sec- 
tional 
area. 


First 
crack. 


Ultimate 
strength. 


Total. 


Per 

square 
inch. 


Remarks. 


71U 

7112 

7113 

7114 

7115 

7115a 

711561 


Bed.. 
Light 


Inches. 
2.27 
2.27 
2.10 
2.33 
2.29 
2.32 
2.34 


In. 
4.14 
3.70 
3.00 
3.73 
3.70 
3.69 
3.65 


In. 

8.31 
7.86 
7.67 
7.89 
7.84 
7.85 
7.98 


8q.in. 
34.40 
29.08 
27.61 
29.43 
29.01 
28.97 
28.33 


Pounds. 

350,000 
27,500 
72,100 
48,000 
28,000 
42,500 
68.200 


Pounds. 

379,900 
28,200 
72,100 
48,200 
28,500 
45,700 
68,200 


Pounds. 

11, 043 

970 

2,611 

1,638 

082 

1,577 

2.407 


Paving  Ifrickt  from  the  Franklin  Paving  Brick  Company,  Franklin,  Pa, 


No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7107 
7108 

7109 
7110 

Dark  red 

Inches. 
2.49 
4.20 

4.12 
4.07 

In. 
4.11 
2.47 

2.52 
2.4. 

In. 

8.35 
8.23 

8.44 
8.22 

Sq.in. 
34.32 
20.33 

21.27 
20.47 

Pounds. 
92,000 
53,000 

117.000 
118,000 

Pounds. 
728,200 
319,800 

242,000 
377,700 

Pounds. 

21.218 
15,730 

11,377 
18,451 

Tested  on 
Do. 

do 

do 

do 
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Bricks. 

Ahtorption  of  water. 


Coin- 
pros- 
sion 
test 
nnm- 
ber. 


Contributor. 


707» 

7081 
7(»S2 
7089 
7090 
7091 

7104 

7105 

7119 


7116 


7054 

7057 
7059 
7061 
7064 

7065 

7066 
7067 
7070 
7075 
7078 

7098 
7099 
7100 
7101 
7102 
7103 

7111 

7112 

7115 

7n5a 

71166 


Hydraulic  Press  Brick  Compikny,  St. 

Louis 

do 

do 

do 

do 

do 


ChicaiCo  Hydraulic  Press  Brick  Com- 
pany   

do 


Omaha  Hydraulic  Press  Brick  Com- 
pany  


Northern  Hydraulic   Press   Brick 
Company 


Eastern  Hydraulic  Press  Brick  Com- 
pany  

do 

do 

.....do 

do 


Philadelphia  and  Boston  Face  Brick 

Company 

do. 
do. 
do. 
do. 


.do. 


Brooke  Terra  Cotta  Company. 

do 

do 

do 

....do 

do 


Matlier  Brick  Company. 

do 

....do 

....do 

....do 


Absorption  of  water. 


Weight,  dry 


Total.         '     ?5;  J     ?y    ' 
weight.  Tolame. 


Pound*. 

5 
6 
5 
6 
6 
5 


Ounces. 


P^ret. 


BRICKS. 


TEAITSVEESE  TESTS. 
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BBICKS. 


Transverse  Tests. 

Brichafrom  the  Hydraulic  Press  Brick  Company ,  St,  Louie,  Mo, 


No.  of 
tost. 

Description. 

Ilfi 

Ultimate  strength. 

BreoiUh. 

Depth. 

Total. 

Hdlnliia 
of  rap- 
ture, K. 

212 
213 
214 
215 
216 

Dark  red i.- 

Inches. 

Inches. 
3.05 
4.00 
4.11 
4.13 
4.21 

Inches. 
2.23 
2.29 
2.30 
2.32 
2.32 

Pounds. 

1,645 
1, 939 
2,002 
2,118 
1,520 

Pounds. 

754 
833 
829 
868 
004 

No.  10  stock 

No.  500  stock 

No.  504  stock 

No.  510  stock 

The  fragments  were  tested  by  compression  and  recorded  with  tlie 
tests  of  whole  bricks. 

Bricks  from  the  Chicago  Hydraulic  Press  Brick  Company,  Chicago,  III, 


No.  of 

tOflt 

Description. 

Distance 
l)etween 
end  sap- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modal  as 
of  rup- 
ture, R. 

223 
224 

Hed  brick 

Inches. 
6 
6 

Inches. 
4.05 
4.06 

Inches. 
2.32 
2.31 

Pounds. 
1,102 
742 

Pounds. 
455 
308 

Brown 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 

Bricke  from  the  Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn, 


No  of 
test. 

Description. 

Distance 

bftwot^n 

end  Hup- 

ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Mmlnlas 
of  rup. 
ture,R. 

225 

Dark  red 

Inches. 
6 

Inches. 
4.08 

Inches. 
2.32 

Pounds. 
1.110 

Pounds. 
455 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 
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BfiekM  from  the  Omaha  Hydraulic  Press  Brick  Company,  Omaha,  Nebr, 


Koof 
test. 

Dew^ripilon. 

Distance 

between 

endsnp- 

porta. 

Dimensions. 

intimate  strength. 

Breadth. 

Depth. 

TotaL 

Modnlas 
of  rap- 
tare,  R. 

228 

Shade  6 

Inshss. 
6 

Inshss. 
4.U 

Inehss. 
2.38 

Pounds. 
8,216 

Pownds, 
1,2U 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 

Brioke  from  the  Eaetem  Hydraulic  Preea  Brick  Company,  Philadelphia,  Pa. 


No.  of 
test. 

DiHtance 
between 
end  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, R. 

206 
207 
208 
200 
210 
211 

Shade  200 

Inches, 
4.01 
3.08 
4.01 
4.05 
3.07 
4.02 

Inches. 
2.25 
2.22 
2.18 
2.21 
2.22 
2.23 

Pounds. 
2.110 
2,885 
2,257 
1,660 
2,258 
2,168 

Pounds. 

030 
1.232 
1,066 

756 
1,038 

074 

Shade  210 

Shade  220  

Shade  300 

ShwloSOO 

Shade  400 

The  fragments  were  tested  ,by  compression  and  recorded  with  the 
tests  of  whole  bricks  from  this  lot. 


Bricke  from  ihe  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Maee, 


No. 
of  test 

Description. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

TotaL 

Modnlus 
of  rup- 
tare,B. 

217 
218 
210 
220 
221 
222 

Llirhtred 

Inches. 

Inches. 
8.85 
3.82 
8.85 
3.08 
8.00 
8.00 

Inches. 
2.24 
2.21 
2.21 
2.20 
2.25 
2.28 

Pounds. 
1,686 
2,160 
1,548 
1,284 
1,026 
810 

Pounds, 
785 
1,043 
741 
568 
868 
858 

Di^kred 

Chocolate  brown 

C?r«MMn 

Buir 

Grav 

The  fragments  were  tested  by  compression,  and  recorded  with  the 
tests  of  whole  bricks. 


^r^ctrz^iroT'tJ'e/'  -^e^s^ 


\ 
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463 
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BBICKS. 
SHEARiNa  Tests. 

Brielufrom  the  Hydraulic  PresB  Brick  Company,  SL  LouU,  Mo. 


No.  of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transveise 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inoh. 

»0 
231 
232 

No.6stock 

No.511»tock...' 
Brown  color 

Inches. 
2.34X4.14X2 
2.  :12  k  4. 13x2 
2.39X4.02X2 

Sq.  inches. 
19. 37 
19.16 
19.21 

Pounds. 
6,500 
4,300 
6,150 

Pounds. 
19,580 
12,300 
20,120 

Pounds. 
1,011 
642 
1,047 

One. 
Two. 
One. 

Brick  from  the  Chicago  Hydraulic  Press  Brick  Company,  Chicago,  111. 


No.  of 

test. 

DescHption. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  ttmsiou 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

squnre 
inoh. 

235 

No.  10,  red 

Inches. 
2.27X3.99X2 

Sq.  inches. 
18.11 

Pounds. 
4,600 

Pounds. 
14,190 

Pounds. 

784 

One. 

Brick  from  the  Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn. 


No.  of 
test 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

devolope<l 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

ToUl. 

Per 

square 
inch. 

236 

No.  4,  dark  red.. 

Inches. 
2.32X4.08X2 

Sq.inehes. 
18.93 

Pounds. 
3,760 

Pounds. 
13,520 

Pounds. 
714 

One. 

Bricks  from  the  Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa. 


No.  of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

227 
228 
229 

Shade  210 

Sha4]e220 

Shade  390 

Inches. 
2.23X3.09X2 
2.21X3.97X2 
2.20X3.96X2 

Sq.inehes. 
17.80 
17.55 
17.42 

Pounds. 
4,800 
7,600 
10, 100 

Pounds. 
20.780 
19,250 
17, 220 

Pounds. 
1,167 

988 

One. 
One. 
Two. 

Bricks'from  the  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass. 


No.  of 
test. 

"Description. 

Shearing  dimen* 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

233 
234 

Gray  color 

do 

Inches. 
2.26X3.99X2 
2.26X8.96X2 

Sq.inehes. 
18.03 
17.86 

Pounds. 
4,500 
4,100 

Pounds. 
7,800 
11,400 

Pounds. 
433 
639 

Two. 
One. 
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WOODS— COHPBESSIOH  TESTS. 

At  the  close  of  tlie  World's  Columbian  Exposition  samples  of  wood 
were  contributed  for  tests  from  the  States  of  Kentucky,  Florida,  and 
California,  and  a  railway  tie  from  the  l^ew  South  Wales  exhibit. 

The  Kentucky  samples  were  from  trees  all  of  which  were  cut  in  the 
month  of  April,  1893.  The  samples  were  immediately  shipped  to  the 
Exposition  in  an  unseasoned  condition,  where  they  remained  during 
the  Exposition  without  adequate  opportunity  for  seasoning. 

The  tests  were  made  sixteen  months  after  the  trees  were  felled,  and 
some  of  the  samples,  mentioned  in  the  details  of  the  tests,  showed 
unseasoned  wood. 

The  results  on  this  account  must  be  accepted  as  rather  understating 
the  strength  of  the  woods  represented. 

The  samples  of  cabbage  palm  from  Florida  and  redwood  from  Califor- 
nia were  in  a  partially  seasoned  state  when  tested. 

Exceptional  strength  was  developed  by  the  iron  bark  tie  from  New 
South  Wales,  the  ultimate  strength  reaching  8,738  pounds  per  square 
inch. 

All  the  wood  samples  were  tested  endwise  the  grain. 
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WOODS— COMPRESSION  TESTS. 
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Gabbage  Palm  from  Florida. 
No.  6856. 

This  tree  stood  in  front  of  Florida  bailding. 

Felled  November  2, 1893;  tested  four  and  one-Lalf  months  later. 

Total  height  of  tree,  12'. 

Diameter  at  ground,  14j^'^ 

Diameter  at  top,  9''. 


^^i 


ii 


loeCao 


^l.« 


Weight  (includes  bark),  238  pounds. 
Weight  per  cubic  foot,  4G.7  pounds. ' 

Diameters  over  the  bark,  J  ;r;p?r  e^d,  O''/'- ' 
Sectional  area  (minimum),  50.27  square  inches. 
This  specimen  was  not  straight;  maximum  deflection  from  a  straight 
line  drawn  from  end  to  end  of  log,  IJ". 
Compression  measurements  taken  over  end  of  log. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

For  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
1,000 
4,000 
10,000 
15,000 
20.000 
25,000 
30,000 
33.0<i0 
33,600 
38,000 
23,000 

Pounds. 

Inches. 

0. 

.03 

.08 

.11 

.U 

.17 

.22 

.37 

.62 

2.00 

4.80 

Inch. 

Initial  load. 

Ultimate  str#tnffth. 

After  passing  the  ultimate  strength. 
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Failure  occurred  at  the  smaller  end  of  the  log.  The  fibers  were 
crushed  at  the  immediate  end. 

There  was  a  decided  yielding  of  the  log  under  33,600  pounds,  bnt 
after  further  yielding  the  load  rose  to  38,000  pounds,  the  maximum 
stress  reached. 

Along  6  inches  in  length  of  the  log  the  fibers  were  crushed,  and  lat- 
eral movement  occurred  at  this  end. 

About  1  quart  of  sap  flowed  from  the  wood  at  the  part  crushed. 

Four  feet  in  length  taken  along  the  middle  and  straightest  part  of 
the  log  were  cut  out  to  be  retested  after  further  seasoning.  This  piece 
weighed  127^  pounds  when  cut  out. 


476  WOODS — COMPRESSION  TESTS. 

Eedwood  Pbom  Galifobnia. 
No.  6867. 

Grown  in  Santa  Gmz  Mountains. 

Felled  March,  1893;  tested  one  year  later. 


< Tsrjo                                               • > 

t 

t 

c 

Weight  (inclades  bark  about  f "  thickness)  300  pounds. 

Weight  per  cubic  foot,  69.4  pounds. 

Average  rate  of  growth,  10  rings  per  inch. 

Total  number  of  rings  of  growth  61,  of  which  44  are  heart  wood  and 
17  are  sap  wood. 

Sectional  area  (miuimum),  112.63  square  inches. 

Ultimate  strength,  604,900  pounds=4,487  pounds  per  square  inch. 

Fibers  crushed  in  the  vicinity  of  knots  4"  to  V  from  the  smaller  end. 
The  knots  were  %"  diameter. 

Sap  exuded  from  the  specimen  where  the  fibers  were  crushed. 

Specimen  taken  fbom  an  Ibon  Babk  Bailboad  Tie  fbom  New 

South  Wales. 

No.  7368 

S6^  — >f 


^^ 


s: 


R- 


JOd" 


( length,  24".08. 
Dimensions  of  specimen,  ^  width,  6''.04. 

( thickness,  4".92. 
Sectional  area,  29''.72. 
Specific  gravity,  .9861. 
Ultimate  strength,  269,700  pounds=8,738  pounds  per  square  inch. 


100-TON  TACKLE  BLOCKS. 


PROOF  TEST  BY  TENSILE  STRESS  OF  100-TON 

TACKLE  BLOCKS  FOR  THE  BUREAU  OF 

YARDS  AND  DOCKS,  U.  S.  NAVY. 


The  blocks  wero  manufactared  by  The  Thomas  Langhlin  Company^  Portland,  Me., 
and  were  intended  for  nse  in  some  hoisting  shears  at  the  Boston  Navy- Yard. 
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Kame  plate  on  blocks: 

"The  Thomas  Laughlin  Go. 
Block  Makers. 

Portland,  Me.,  1893.'' 

Ko.  6514. 

Test  op  the  Blocks. 

Blocks  rove  with  IJ"  steel  wire  rope,  one  end  secured  to  becket,  the 
other  end  hitched  to  traveling  crane  of  the  testing  machine,  and  used 
to  apply  a  load  to  the  blocks  while  the  latter  were  allowed  to  ti'avel 
enough  to  turn  the  first  sheave  one-half  a  rotation.  The  load  on  the 
blocks  during  this  period  of  the  test  ranged  from  100,000  to  120,000 
pounds.  After  this  each  end  of  the  rope  was  secured  to  the  blocks  and 
a  load  of  224,000  pounds'  tension  applied  and  allowed  to  remain  acting 
a  period  of  five  minutes. 

Finally  the  sheaves  were  turned  part  of  a  rotation,  as  in  the  first 
period,  while  working  under  a  load  ranging  from  100,000  to  120,000 
pounds,  but  reversing  the  direction  of  the  sheaves  by  hauling  with  the 
traveling  crane  from  the  end  first  secured  to  the  becket,  the  opposite 
end  now  being  secured  to  an  opposite  becket. 

Ko.  6515. 

Test  of  the  Swivel. 

Special  eye  bars  secured  the  swivel  to  the  testing  machine  at  one 
end  and  a  stirrux)  at  the  o^her. 

A  load  of  224,000  pounds'  tension  was  applied  and  allowed  to  remain 
acting  for  an  interval  of  five  minutes. 

The  blocks  and  swivel  were  examined  after  testing,  but  no  injury 
appeared  to  have  resulted. 
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OAUTIEB  STEEL  BAES  FBOM  EHDUEAVOB  8HAFr& 

Two  sets  of  tension  tests  have  been  made  with  specimens  taken  from 
endurance  shafts  for  the  purpose  of  illustrating  the  tensile  properties 
of  the  steels  used. 

Ill  the  first  set  of  exx>eriments  samples  were  used  V  diameter  each 
for  the  purpose  of  ascertaining  the  elastic  limits  in  the  same  sizes  the 
endurance  shafts  were  employed. 

Loads  were  applied  as  high  as  consistent  with  safety  to  the  threaded 
ends,  and  the  elongations  and  sets  noted.  With  the  higher  carbons 
the  elastic  limits  were  not  reached  in  this  manner,  and  it  became  nec- 
essary to  reduce  the  diameter  of  the  stem,  which  was  done,  and  the 
tests  resumed. 

Loads  were  applied  exceeding  the  elastic  limit  and  released  to  observe 
the  rate  of  recovery  or  uniformity  in  the  resilience  of  the  metal. 

Then,  after  intervals  of  rest,  the  tests  were  renewed  to  ascertain 
whether  there  had  been  any  recovery  in  uniformity  of  elastic  properties. 

Intervals  of  rest  of  one  and  two  months  did  not,  however,  effect  a 
recovery,  and  the  curves  representing  the  elongations  and  recovery 
under  ascending  and  descending  loads  continue  to  follow  different 
paths,  and  with  a  variable  modulus  of  elasticity.  Observations  on 
the  exaltation  of  the  elastic  limit  will  follow  on  a  later  occasion. 

In  the  second  set  of  experiments  the  specimens  were  turned  down 
in  the  stems  to  admit  of  rupturing  the  metal  without  breaking  in  the 
thread. 

The  elastic  limits  of  these  specimens  follow  closely  the  elastic  limits 
of  those  in  the  first  series. 

These  specimens  and  the  annular  specimens  taken  from  the  outer 
ends  of  ruptured  endurance  shafts  afford  abundant  opportunity  to 
judge  of  the  uniformity  of  the  steel. 

Chemical  analyaes  of  1^''  Oauiier  $teel  hanfrom  which  endurance  tihafis  were  taken. 


Mftrks. 

Carbon. 

Manga- 
ne«e. 

Silioon. 

Snl. 
phur. 

FhoB- 
j^oms. 

Copper. 

Specific 
gravity. 

Hard, 
neas. 

Totol. 

Graph. 
iUo. 

Com. 
bined. 

11 

0.188 
0.203 
0.384 
0.586 
0.786 
0.866 
1.126 

0.025 
0.031 
0.043 
0.034 
0.053 
0.042 
0.032 

0.161 
0.172 
0.841 
0.552 
0.733 
0.824 
1.004 

0.606 
0.573 
0.652 
0.747 
0.635 
0.361 
0.387 

0.042 
0.040 
0.340 
0.138 
0.035 
0.007 
0.112 

0.067 
0.085 
0.057 
0.050 
0.048 
0.030 
0.042 

0.070 
0.088 
0.048 
0.034 
0.073 
0.043 
0.032 

0.025 
0.030 
0.027 
0.030 
0.027 
0.028 
0.030 

7.8507 
7.8550 
7.8340 
7.8450 
7.8436 
7,8321 
7.8345 

11.30 
11.75 
14.83 
21.64 
27.82 
32.10 
31.50 
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GAUTIEB   STEEL   BARS. 

FiBST  Set  of  Experiments. 


Elastic  limits  of  seven  bars  of  G-antier  steel  from  outer  ends  of 
endurance  shafts. 

Form  of  apeoimem, 

k -    34"^    H 


'So.  6066. 
Marks,  209-1  A,. 
Diameter,  l^.OOO. 
Sectional  area,  .7864  square  inch. 
Gauged  length,  10'^ 


Applied  loads. 

In  gauged  leogth. 

Bemarks. 

TotaL 

Persqnan 

Elongation. 

Set. 

Pound*. 
785 
8.927 
7,854 
10. 781 
15.708 
19,635 
23,562 
24,347 
26,132 
25,918 
26,703 
27.489 
28,274 
29,060 
29,845 
80,630 
31,416 

82,201 

32,980 
33.772 
33,772 
38,772 

88,772 

83,772 

36.348 

36,128 
86,918 
37,690 
38.484 
39,270 
40,056 
40,840 

Pound*. 
1,000 
6,000 
10.000 
16,000 
20.000 
26,000 
80,000 
81,000 
82,000 
33,000 
34,000 
35,000 
36,000 
87.000 
38,000 
39.000 
40,000 

41.000 

42,000 
43,000 
43,000 
43,000 

43,000 

43,000 

46,000 

46,000 
47,000 
48,000 
49.000 
60,  (KM) 
61,000 
62,000 

Inch. 
0. 

.0012 
.0029 
.0048 
.0062 
.0079 
.0097 
.0099 
.0102 
.0107 
'     .0111 
.0114 
.0117 
.0120 
.0124 
.0128 
.0134 
(       .0148 
)       .0381 
.0440 
.2480 
.2491 
.2499 
C       .2502 
{       .2518 
.2520 

{ ^!1J"  1 

.29 
.33 
.36 
.38 
.42 
.45 
.50 

Inch. 
0. 
0. 

Initial  load. 

Elaatio  limit. 

Elongation  after  5  minntea. 

Seoond  application. 
Third  appUoation. 
Foartli  application. 
Elongation  after  6  mluutoi. 
Fifth  appUcaUon. , 

Test  discontinaed. 

—.0001 

-.0001 

... 

—.6602 

.0000 

.2309 
.2329 
.2332 

.2350 
.2355 

OAUTIER   STEEL   BAB8. 

Ifo.  6057. 
Marks,  210-2  A2. 
Diameter,  1".000. 
Sectional  area,  .7854  square  incli. 
Gauged  length,  10".000. 


485 


Applied  loads. 

In  ganged  length. 

Remarka. 

Total. 

Per  aquare 
inoa. 

Elongation. 

Set. 

Poundt. 

785 

8,927 

7,854 

10, 781 

15,708 

19,636 

23,562 

23,562 

27,489 

28.274 

29,060 

29,845 

30,630 

31,416 

32,201 

82,986 

33,772 
34,557 
35,343 
35,343 

poundt. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
80,000 
35,000 
36,000 
87,000 

.   88,000 
89,000 
40,000 

41,000 

42,000 

43,000 
44,000 
45,000 
45,000 

Inch. 
0. 

.0014 
.0031 
.0050 
.0069 
.0083 
.0102 
.0101 
.0118 
.0120 
.0121 
.0123 
.0129 
.0139 
5        .0151 
;         .0339 
.  0470 
.1713 
.1976 
.2040 
.2180 
.2201 

Inch. 
0. 
0. 

Initial  load. 

Second  appUcatiot. 

Elaatio  limit.    Yielding  at  threaded  ends. 

Elongation  after  6  minntea. 
Elongation  after  15  minutea. 

Second  application.    Teat  discontinued. 

0. 

0. 



.0002 

.0200 

.1558 

.2000 
.2023 

Marks,  211-^  Ai. 

Diameter,  l".0OO. 

Sectional  area,  .7854  square  inch, 

Gauged  length,  10". 


No.  5058. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  aquare 
inch. 

Elongation. 

Set. 

Poundt. 
785 
8,927 
7,854 
11,781 
16,  708 
19,635 
23,562 
27,489 
31,416 
34,557 
35,843 
36,128 
36,913 
37,699 
38,484 

30,270 

40,055 
40,840 
40,840 

Poundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 

50,000 

51,000 
52,000 
62,000 

Inch. 
0. 

.0012 
.0030 
.0046 
.0062 
.0080 
.0096 
.0112 
.0130 
.0142 
.0145 
.0150 
.0162 
.0157 
.0161 
C       .0170 
\       .0179 
.0200 
.1590 
.1607 

Inch. 

0. 

0. 

Initial  load. 

Elastic  Umit. 

Elongation  after  5  mfnntes. 

—.0001 

-.0001 

.0000 

—.0001 

.0000 

.0017 

.1380 
.1402 
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OAUTIER  STEEL   BARS. 


ITo.  6059. 
Marks,  233-5  A  6. 
Diameter,  1".000. 
Sectional  area,  .7854  square  inch. 
Ganged  length,  10/' 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUL 

Persqaare 

Elongation. 

Set. 

Pounds. 
785 
8,927 
7,854 
11,781 
15.708 
19,635 
23,562 
27,489 
81, 416 
32,201 
32,986 
33,772 
34.557 
85,343 
36,128 
36,913 
87,699 
88,484 
89,270 
40,055 
40,840 
40.840 
40,840 

500 
15,000 
25,000 
27,600 
28,000 
28,600 
29.000 
29,500 
30,000 
31.000 
32,000 
83,000 
34,000 
85,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

500 
15,000 
30,000 
15,000 

500 

500 

5,000 

10,000 

15,000 

20,000 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
52.000 
52,000 

1,000 
30,000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
61.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.00(» 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 

1,000 
30,000 
60,000 
30,000 

1,000 

1,000 
10,000 
20,000 
80,000 
40,000 

Inch. 
0. 
.0014 

.0049 
.0064 
.0080 
.0099 
.0117 
.0132 
.0136 
.0139 
.0142 
.0147 
.0150 
.0154 
.0158 
.0161 
.0166 
.0109 
.0172 
.0178 
.0178 
.0178 

0.       ^ 
.OlOd 
.0169 
.0186 
.0190 
.0920 
.0955 
.0989 
.1050 
.1179 
.1310 
.1465 
.1612 
.17 
.19 
.20 
.22 
.24 
.27 
.29 
.31 
.34 
.37 
.40 

0. 

.0110 
.0250 
.0132 
.0001 

0. 
.0032 
.01170 
.0109 
.0150 

Inch. 
0. 
0. 

IniUalload. 

Second  applieatioii. 

Third  application. 

The  maxiinnm  load  was  sustained  5  minntea  on 
the  second  application  and  10  minutes  on  the 
third  application  withont  caosing  any  addi- 
tional elongation  above  the  immediate  effect. 

Specimen  turned  down  in  the  stem  to  ".798 
diameter =.50  square  inch  seotional  area 
and  test  resumecT after  8  days  rest.  Gauged 
length.  10". 

Initial  load. 

Slastic  limfib 

Micrometer  reapplied  and  a<Uusted  to  aero. 
Gauged  length  actnaUy  10".  40. 

Test  discontinued. 

Test  resumed  after  resting  1  month. 

Micrometer  acUusted  to  aero. 

—.0001 

—.0001 

-.0001 

0. 

.oooi 

.0001 
.0001 

0. 

.0678 

GAUTIER  STEEL   BARS. 
No.  5069 — Gontinned. 
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In  gaaged  length. 

Bemarks. 

TotaL 

inch. 

Set 

85,000 
80,000 
8ft,  000 
20,000 
15,000 
10,000 
5,000 

600 
15,000 
80,000 
16,000 

600 
16,000 
80,000 
15,000 

500 
30,000 
35.000 

40,000 

42,500 

40,000 
80,000 
16,000 

500 
15,000 
30,000 
15,000 

600 

500 
8.600 

5,000 

7,500 

10,000 

12,500 

15,000 

17,500 

20,000 

22,500 

25,000 

27,500 

80,000 

25.000 

80.000 

16,000 

10,000 

5,000 

2.600 

600 

Pmmdt, 

60,000 
60,000 
60,000 
40.000 
80,000 
20.000 
10.000 

1.000 
80,000 
60,000 
80.000 

1,000 
80,000 
60,000 
30,000 

1,000 
60,000 
70.000 

80,000 

86,000 

80,000 
60,000 
80,000 

1,000 
80.000 
60,000 
80,000 

1,000 

1.000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40.000 
46,000 
60.000 
65,000 
60,000 
50,000 
40,000 
80,000 
20.000 
10,000 
6,000 
1,000 

InA. 

.0195 
.0241 
.0208 
.0168 
.0127 
.0067 
.0042 
.0004 
.0117 
.0242 
.0129 
.0004 
.0118 
.0244 
.0128 
.0006 
.0247 
.0298 
(       .0360 
}       .0377 
(       .0379 
C       .0417 
\       .0428 
.0410 
.0330 
.0199 
.0034 
.0149 
.0282 
.0163 
.0031 

0. 

.6013 
.0032 
.0051 
.0069 
.0068 
.0107 
.0127 
.0147 
.0166 
.0188 
.0211 
.0234 
.0198 
.0159 
.0119 
.0079 
.0038 
.0017 
.0001 

IfUk. 

AfterOminntM. 
After  13  minutea. 

After  5  minutee. 

Teet  returned  after  resting  3  montho. 

Test  sgs!n  disoontinned. 
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QAUflEfi   STEEL  BARS. 


Marks,  234-7  A  6. 

Diameter,  l^'.OOO. 

Sectional  area,  .7854  square  incli. 

Gauged  length,  10^'. 


No.  60C0. 


Applied  loads. 


Total. 


Pound*. 

785 

3,027 

7,854 

11,781 

15,708 

10, 635 

23,562 

27,489 

31,416 

35,348 

39,270 

40.840 


500 
15,000 
25,000 
27,500 
20,000 
29,500 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
15,000 
30,000 
15,000 


600 
10,000 
20,000 
30,000 
20,000 
10,000 

500 
10,000 
20,000 
30,000 
20,000 
10,000 

500 
10,000 
20,000 
30,000 
20,000 
10,000 

500 
10,000 
20,000 
30,000 

35,000 

30.000 
20.000 
10,000 

500 
10.000 
20.000 
30,000 
20.000 
10,000 

500 
2,000 


Per  square 
inoh. 


Pounda. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
62,000 


1,000 
30,000 
50,000 
55,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
80,000 
60,000 
30,000 


1,000 
20,000 
40,000 
60,000 
40,000 
20,000 

1,000 
20,000 
40,000 
60,000 
40,000 
20,000 

1,000 
20,000 
40,000 
60,000 
40.000 
20.000 

1,000 
20,000 
40,000 
60,000 

70,000 

60,000 

40,000 

20,000 

1,000 

20,000 

40,000 

60,000 

40,000 

20,000 

1,000 

4,000 


In  ganged  length. 


Elongation, 


Inch, 

0. 

.0012 
.0030 
.0048 
.0062 
.0080 
.0099 
.0114 
.0130 
.0149 
.0166 
.0171 


.0098 
.0164 
.0181 
.0200 
.0222 
.0298 
.0370 
.0450 
.0529 
.0622 
.0708 
.0609 
.0907 
.0689 
.0823 
.0712 


0. 

.0061 
.0140 
.0232 
.0162 
.0082 

0. 

.0067 
.0145 
.0232 
.0162 
.0082 
.0001 
.0070 
.0149 
.0232 
.0162 
.0084 

..0002 
.0070 
.0150 
.0234 
.0301 
.0306 
.0271 
.0199 
.0112 
.0019 
.0086 
.0164 
.02^2 
.0182 
.0102 
.0020 


Set. 


Ineh. 
0. 
0. 


—.0001 


.0079 


.0580 


.0582 


Bemarks. 


Initial  load. 


Stem  tnmed  down  to  ".798diametor=  .50  nqnare 
inch  sect'onal  area,  and  teat  resumed  after 
an  interval  of  8  days.    Ganged  length,  10". 

Initial  load. 


Elasticlimit 


Test  disoontinned.  Test  resnmed  after  renting 
1  month.  Micrometer  ailjusted  to  aero. 
Actual  gauged  length,  10  ".0582. 


After  8  minntes* 


Hosted  nndcr  this  load  16  honrs. 
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Applied  loads. 


Total. 


Per  square 
inon. 


#  In  gauged  length. 


Elongation 


Set. 


Remarks. 


Poundi. 
10,000 
20,000 
30,000 
20,000 
10,000 

600 
10«000 
20,000 
10,000 

500 
10,000 
20,000 
30,000 
35.0U0 
36.000 
37,000 
38,000 
39,000 
40, 000 


35,000 
30,000 
20,0i.0 
10,000 

500 
10,000 
20,000 
30,000 
20,000 
10.000 

500 

500 
2,500 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 

500 
30,000 

500 
30,000 

500 


Poundt, 
20,000 
40,000 
60,000 
40.000 
20,000 

1.000 
20,000 
40, 000 
20.000 

1,000 
20,000 
40,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78, 000 
80,000 


70.000' 
60.000 
40,000 
20.000 

1,000 
20,000 
40,000 
60,000 
40,000 
20,000 

1,000 

1.000 

5,000 
10,000 
20,000 
30,000 
40.000 
60,000 
60,000 
60.000 
40,000 
30,000 
20,000 
10,000 

1,000 
60,000 

1,000 
60,000 

1,000 


Inch. 

.0085 
.0163 
.0251 
.0180 
.0101 
.0020 
.0086 
.0164 
.0092 
.0020 
.0086 
.0163 
.0251 
.0310 
.0323 
.0351 
.0417 
.0510 
.0680 
.0638 
.0645 
.0050 
.0652 
.0655 
.0658 
.0059 
.0660 
.0625 
.0589 
.0508 
.0416 
.0293 
.0362 
.0442 
.0632 
.0461 
.0382 
.0296 

0. 

.0011 
.0029 
.0065 
.0103 
.0144 
.0188 
.0238 
.0203 
.0164 
.0125 
.0086 
.0043 
.0004 
.0239 
.0005 
.0238 
.0005 


Inch. 


"I 


After 
After 
After 
Alter 
After 
After 
After 
After 


5  minntes. 
10  mlaiites. 
15  minutes. 
20  minutes. 
25  minutes. 
30  minutes. 
36  minutes. 
40  minutes. 


Test  discontinued.    Test  resumed  after  resting 
2  months. 


Test  again  discontinued. 
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GAUTIER   STEEL   BARS. 


No.  6061. 


Marks,  236-0  A  6, 

Diameter,  l".O00. 

Sectional  area,  .7864  square  inch. 

Gauged  length,  10'^ 


AppUed  loads. 

III  ganged  length. 

Bemarks. 

ToUO. 

PerMoare 
inch. 

Elongation. 

Set. 

Pounds, 

785 
8,927 
7,854 
11,781 
15, 708 
19,635 
23,562 
27,489 
31.416 
35,843 
39.270 
40.840 

500 
15.000 
25,000 
27.500 
30,000 
32,500 
35,000 
37.500 
89.000 
40,000 
40,500 
38.500 
39.000 
39,500 
40,000 
35,000 
25,000 
15,000 
5,000 
5,000 
15,000 
25,000 
35,000 
25,000 
15.000 
5.000 
5,000 
15,000 
25,000 
35.000 
25,000 
15,000 
5,000 
5,000 

5,000 
5.000 
15,000 
25,000 
35,000 
25,000 
15,000 
5,000 

500 
10.000 
20,000 
80,000 
20,000 
10.000 

500 
10,000 
20,000 

Pounds, 

1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
80,000 
85,000 
40,000 
45.000 
50,000 
52,000 

1,000 
80,000 
50,000 
55,000 
60.000 
66,000 
70,000 
75,000 
78,000 
80,000 
81,000 
77,000 
78,000 
79,000 
80,000 
70,000 
50,000 
30,000 
10,000 
10,000 
30,000 
50,000 
70,000 
50,000 
30,000 
10,000 
10,000 
80,000 
50,000 
70,000 
50,000 
30,000 
10,000 
10,000 

10,000 
10.000 
30,000 
50,000 
70,000 
50,000 
80,000 
10,000 

1.000 
20.000 
40.000 
60,000 
40.000 
20,000 

1.000 
20,000 
40,000 

Inch. 

0. 

.0012 
.0030 
.0048 
.0062 
.0080 
.0099 
.0115 
.0131 
.0150 
.0168 
.0173 

0. 

.0008 
.0164 
.0181 
.0200 
.0219 
.0237 
.0254 
.0209 
.0278 

Jneh, 

0. 

0. 

Initial  IomL 

Stem  tnrned  down  to  ".706  diameter  =  .50 
sqnarp  inch  sectional  area.  Rested  8  days, 
then  test  resumed.   Ganged  length,  10". 

Initial  load.                      ^          * 

Elastic  limit. 

Restful  40  honrs,  the  load  fiiUing  from  10,000  to 
5,000  pounds  per  sqnare  inch  in  the  meantime. 

TeAt  disoontinaed. 

Test  resumed  after  resting  1  month. 

Micrometer  reset  to  leru. 

0. 

0. 

0. 
0. 

0. 


0. 

0. 

.0001 
.0003 

.0531 
.0650 
.1011 
.1037 
.1002 
.0928 
.0843 
.0739 
.0707 
.0781 
.0862 
.0962 
.0893 
.0730 
.07:^0 
.0711 
.0788 
.0800 
.0061 
.0801 
.0816 
.OT.JO 
.0713 

.0712 
.0712 
.0784 
.0869 
.0900 
.0890 
.0812 
.0720 

0. 
.0050 
.0122 
.0206 
.Oi:?« 
.0001 
—.0003 
.  00.'i8 
.0131 

.0678 

•••••••••»•• 

.0681 

.0683 

.0681 

.0684 
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Applied  loads. 

In  ganged  length. 

Homarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
80,000 
20,000 
10,000 

500 
10.000 
20.000 
30.000 
20,000 
10,000 

500 

600 

2,500 

6,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25.000 

20,000 

15.000 

10,000 

5,000 

2.500 

500 

6,000 

15,000 

25.000 

30,000 

25.000 

15,000 

5.000 

500 

Poundt, 
60.000 
40.000 
20.000 

1,000 
20,000 
40.000 
00,000 
40,000 
20,000 

1,000 

1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
50.000 
40.000 
30,000 
20,000 
10,000 
5,0U0 
1.000 
10,000 
30,000 
50,000 
60,000 
50,000 
30,000 
10,000 
1,000 

Inch. 
.0210 
.0141 
.0068 

—.0002 
.0060 
.0135 
.0211 
.0142 
.0009 

—.0001 

0. 
.0010 

.  oo;r2 

.0067 

.oio:i 

.0137 
.0174 
.0212 

Inch. 

Test  again  discontinned. 

Teat  resumed  after  resting  2  montha. 

Test  again  dlscontfnned. 

.0180 
.0145 
.0111 
.0079 
.0043 
.0024 
.0009 
.0036 
.0105 
.0178 
.0214 
.0181 
.0112 
.0038 
.0006 
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GAUTIER   STEEL   BARS. 


No.  5062. 
Marks,  230-11  A  6. 
Diameter,  1".000. 
Sectional  area,  .7854  square  inch. 
Gauged  length,  10". 


Applied  loada. 

In  ganged  length. 

Semarlu. 

TotAl. 

Per  sqTiore 
incn. 

Elongation. 

Set 

Pounds. 

786 

3,927 

7,854 

11,781 

15, 708 

19,635 

23,562 

27,489 

31,416 

35,343 

39,270 

40,840 

500 
15,000. 
25,000 
16,000 
27,500 
30,000 
32,500 
35,000 
25,000 
15,000 
6,000 
5,000 
15,000 
25,000 
35, 000 
36,500 
34,000 

34,500 
25.000 
15,000 
6,000 
5,000 
15,000 
25,000 
15,000 
6,000 

600 

5,000 
15,  000 
25,000 
15,000 

5,000 
500 

6,000 

15,000 

500 

15,000 

5,000 
500 

5,000 
15,000 
25,000 

30,000 

Pounds. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
40,000 
45,000 
60,000 
62.000 

1,000 
30,000 
60,000 
30,000 
65,000 
60.000 
66,000 
70,000 
60,000 
30,000 
10,000 
10,000 
80,000 
50,000 
70,000 
73,000 
68.000 

09,000 
60.000 
30,000 
10,000 
10,000 
30.000 
60,000 
30,000 
10,000 

1,000 

10,000 
30,000 
60,000 
30,000 
10,000 

1,000 
10,000 
30,000 
50,000 
30,000 
10,000 

1,000 
10,000 
80,000 
50,000 

60,000 

Inch. 

0. 
.0012 
.0031 
.0050 
.0067 
.0081 
.0100 
.0118 
.0132 
.0150 
.0168 
.0173 

0. 
.0099 
.0169 
.0100 
.0183 
.0201 
.0220 
.0239 
.0170 
.0100 
.0030 
.0030 
.0100 
.0170 
.0240 
.0252 
.0323 
.0532 
.0660 
.0599 
.0519 
.0422 
.0401 
.0479 
.0560 
.0189 
.0410 

0. 

.0032 
.0109 
.0190 
.0120 
.0042 
.0004 
.0038 
.0110 
.0190 
.0119 
.0041 
.0004 

.oo:i8 

.0110 
.0190 
.0190 
.0240 
.0242 

Inch. 
0. 
0. 

Initial  load. 

Stem  tnrned  down  to  ".798dlaineter=r.508qnaTe 
inch  sectional  area;  rested  9  days;  then  test 
rennmed. 

Initial  load. 

Elastic  limit;  load  fen. 
Elongation  after  6  minatos. 

Test  disoontinned. 

The  elongation,  ".0660,  did  not  exhanst  the 
stretch  of  the  bar  under  that  load .  The  load 
was  momentarily  applied  and  releaspd  while 
elongation  was  in  progress.  The  test  was 
discontinued  for  two  purposes;  to  ascertain 
whether  there  is  an  exaltation  in  elastic  limit 
after  resting,  and  to  observe  the  recovery  in 
themodulusof  elasticity' due  to  resting. 

Test  resumed  after  restmg  1  moi^th.  Microm- 
eter reset  to  aero. 

0. 

0. 

0. 
0. 

— .  0002 

— .  0002 

~.  OCOl 

.0370 

.0370 

Aft<>r  10  minntefl* 

A  ftor  10  minutes. 
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Applied  loftdB. 

In  ganged  lengths. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounda. 

25,000 

15,000 

5,000 

500 

5,000 

15,000 

25,000 

15,000 

6,000 

500 

500 

2.500 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25,000 

20,000 

15,000 

10,000 

5,000 

2,500 

500 
30,000 

500 
30,000 

500 
30,000 

500 

Pounds. 
50,000 
30,000 
10,000 

1,000 
10,000 
30,000 
50,000 
80,000 
10,000 

1,000 

1,000 

5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
50,000 
40.000 
30,000 
20,000 
10,000 

5,000 

1,000 
60,000 

1,000 
60,000 

1,000 
60,000 

1.000 

Inch. 
.0209 
.0133 
.0052 
.0011 
.0042 
.0117 
.0198 
.012B 
,0050 

loon 

0. 

.0014 
.0030 
.0005 
.0101 
.0139 
.0180 
.0226 
.0194 
.0159 
.0123 
.0084 
.0044 
.0022 
.0005 
.0225 
.0010 
.0228 
.0009 
.0229 
.0011 

Inch. 

Test  af^aln  discnntinned.  « 

Test  resumed  after  resting  2  months. 

Test  discontinued. 
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gautier  steel  bars. 
Second  Set  of  Experiments. 


Tension  tests  of  seven  specimens  representing  the  Gantier  steel  bars 
ased  in  endurance  teste. 
Specimens  taken  from  outer  ends  of  ruptured  endurance  shafts. 

Farm  of  spedmena. 

< ^^  ^ 


IfTo.  60C3. 
Marks,  226-1 A  3. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  nqnare 
inch. 

Elongation. 

Set. 

Pounds. 
250 
1,250 
2,500 
5.000 
7,500 
8.750 
10,000 
11,250 

11,500 

11,750 
12,000 
12.250 
12,500 
13,000 
13,500 
14,000 
14,500 
16,000. 
15,500 
16,000 
16,500 
17,000 
0 

Pounds. 

1,000 
6,000 
10.000 
20.000 
30.000 
35,000 
40,000 
45,000 

46,000 

47,000 
48,000 
49,000 
50,000 
62,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
0 

Inches. 
0. 

.0009 
.0021 
.0043 
.0063 
.0074 
.0085 
.0095 
C       .0101 
>       .1489 
.1510 
.1630 
.1710 
.1880 
.2200 
.2640 
.31 
.37 
.41 
.50 
.61 
.77 
1.23 
1.68 

Inch. 
0. 

Tnitialload. 
Elastic  limit. 

Tensile  strength. 
=  26. 3  per  cent. 

.0002 

.0002 

Elongation  of  inch  sections,  ".19,  "24,  ".47»,  ".24,  ".23,  ".21. 
Diameter  at  fracture,  ".39.    Area,  .1194  square  inch, 
Contraction  of  area,  52.2  per  cent, 
fractured  3"  from  neck.    Appearance,  fine  silky, 
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Marks,  224-2  A  4. 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  6'^ 


Applied  kMdi. 

In  gkugtd  length. 

Remarlu. 

Total. 

Peraqaare 
Indh. 

Elongation. 

Set. 

Pounds, 
250 
1,250 
2,500 
6,000 
7,500 
8,750 
10,000 
11,250 
11,600 
11,750 
12,000 
11,000 
11.250 
11,500 
11,760 
12,000 
12,500 
13,000 
13,500 
14,000 
14,600 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
17,840 
0 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
45,000 
40,000 
47,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
60,000 
62,000 
54,000 
56.000 
68,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
71,860 
0 

InOiss, 

0. 

.0009 
,0020 
.0039 
.0059 
.0069 
.0060 
.0090 
.0092 
.0095 
.0096 
.0500 
.1200 
.1230 
.1290 
.1390 
.1600 
.18 
.20 
.22 
.27 
.30 
.86 
.40 
.48 
.58 
.77 

1.16 

1.45 

Inch. 
0. 
0. 

Initial  load. 

Elaatto  limit;  load  feU. 

Tensile  strengtb. 
=  24. 2  per  cent. 

0. 

0* 

• 

.• 

Elongation  of  inch  sections,  'M8,  ''.42  •,  ''.27,  ".22,  ".19,  ".17. 
Diameter  at  fracture,  ".40.    Area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  2".5  from  neck.    Appearance,  fine  silky. 
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GAUTIEB   STEEL   BABa 


No,  5065. 
Marks,  228-^  A  5. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


AppUed  loads. 

In  ganged  lenj^th. 

Bemarks. 

Total. 

Per  square 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

12,500 

13,000 

13,250 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
52,000 
68,000 

IneheM. 

0. 

.0008 
.0018 
.0039 
.0060 
.0080 
.0090 
.0101 
.0104 
.0140 
.1091 
.1140 
.1200 
.1280 
.1350 
.1430 
.16 
.18 
.20 
.22 
.25 
.28 
.31 
.86 
.40 
.48 
.50 
.76 

1.02 

1.44 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

m 

Tensile  strength. 
=  24  per  cent. 

0. 

0. 

18,600 
13,750 
14,000 
14.250 
14,500 
15,000 
16.500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,600 
19,000 
10,600 
20,000 
20,600 
20.730 
0 

64,000 
66,000 
66.000 
67,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
82.920 
0 





Elongation  of  inch  sections,  'M7,  ''.21,  '',39,  ".31,  ".20,  ".16. 
Diameter  at  fracture,  ".38.    Area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 
Fractured  3".7  from  neck.    Ax)pearaDce,  line  silky. 
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Marks,  222-5  A  4. 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6''. 


1 

In  gMged  length. 

Bomarks. 

TotaL 

FerMUure 
inon. 

Elongation. 

Set 

Poundt. 
250 
1,250 
2,600 
5,000 
7,500 
10,000 
11,250 
12,500 
13,760 
14,600 
14,750 
15,000 
15,250 
15,500 
16,000 
16,600 
17,000 
17,600 
18,000 
18,500 
19.000 
19,600 
20,000 
20,500 
21,000 
21.500 
22,000 
22,600 
23,000 
23,600 
24,000 
24,600 
25,000 
25,500 
20,000 
26,500 

Foundi, 

1,000 

6,000 

10,000 

20,000 

30,000 

40,000 

46,000 

60,000 

65,000 

66,000 

69,000 

60.000 

61,000 

62.000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

,  84.000 

86,000 

88,000 

90.000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

107.280 

0 

Jnehs$. 

0. 

.0006 
.0019 
.0040 
.0061 
.0U82 
.0092 
.0102 
.0112 
.0121 
.0678 
.0601 
.0620 
.0669 
.0746 
.0820 
.0912 
.0090 
.1070 
.1180 
.1300 
.14 
.16 
.17 
.18 
.19 
.21 
.22 
.24 
.27 
.29 
.32 
.37 
.41 
.49 
.62 
.88 

LOO 

Inch. 

0. 

0. 

Initial  IomL 
ElaaUo  limit. 

=  17. 7  per  cent. 

0. 

0. 
.0001 

Elongation  of  inch  sections,  'M3,  ''.26»,  ''.24»,  .''16,  ".15,  ".13. 
Diameter  at  fracture,  ".45.    Area,  .1590  square  inch. 
Contraction  of  area,  36.4  per  cent. 

Fractured  2".4  from  neck.    Appearance,  silky,  interspersed  with  fine 
granulation. 
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No.  6067. 


Marks,  221-7  Ai. 
Diameter,  ^'.564. 
Sectional  area,  .25  sqaare  inch. 
Gauged  length,  6''. 


Applied  loads. 

In  ganged  length. 

Bomarka. 

Total. 

Per  80  uare 
inch. 

Elongation. 

Set. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
13,760 
14,000 
14,250 
14.500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17.600 
18,000 
18,500 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
81,080 
0 

PoundB. 

1.000 

5,000 

10,000 

20.000 

80,000 

40.000 

60.000 

65,000 

66,000 

67,000 

68,000 

59,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100.000 

104,000 

108.000 

112,000 

116,000 

120,000 

124,000 

124.320 

IfUih, 

0. 

.0008 
.0019 
.0039 
.0059 
.0080 
.0100 
.0110 
.0112 
.0115 
.0159 
.0210' 
.0242 
.0298 
.0350 
.0410 
.0460 
.0520 
.0580 
.0640 
.0700 
.0830 
.0065 
.11 
.13 
.15 
.18 
.20 
.22 
.26 
.30 
.38 
.56 
.63 
.71 

Inch. 

0. 
0. 

Initial  load. 

0. 
0. 

Elastic  limit. 

Tensile  futrenjrth. 
=  11. 8  per  cent. 

Elongation  of  inch  sections,  'MO,  ".15,  ".17»,  ".10,  ".10,  ".09. 
Diamter  at  fracture,  ".50.    Area,  .1964  square  inch. 
Contraction  of  area,  21.4  per  cent. 

Fractured  2".4  from  neck.    Appearance,  granular,  radiating  from 
a  silky  spot  at  the  circumference. 
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Marks,  220-9  A4. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Qauged  length,  6". 


Applied  loads. 

Id  ganged  length. 

Bemarka. 

Totel. 

Per  square 

Set. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,600 
10.000 
11.250 
12,500 
13,750 
15,000 
16.250 
17,600 
18,750 
20,000 
20,250 
20,500 
20,750 
19,000 
10,250 
19,500 
19.750 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
21.000 
25,0UO 
26,000 
27,000 
28.000 
29,000 
30.000 
31,000 
32,000 
33.000 
33,740 
0 

Powndi, 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
55,000 
60.000 
66,000 
70.000 
75,000 
80^.000 
81,000 
82,000 
83,000 
76.000 
77.000 
78,000 
79,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
96,000 
100.000 
104,000 
108.000 
112.000 
116,000 
120.000 
124,000 
128.000 
132.000 
134,900 
0 

Inch. 
0. 

.0009 

.0019 

.0040 

.0060 

.0080 

.0089 

.0100 

.0110 

.0120 

.0131 

.0141 

.0151 

.0161 

.0163 

.0165 

.0168 

.0220 

.0230 

.0280 

.0440 

.0085 

.0710 

.0760 

.0790 

.0830 

.0803 

.10 

.11 

.12 

.18 

.16 

.18 

.20 

.22 

.25 

.29 

Indi. 

a 
0. 

Initial  lo&d. 

0. 

0. 
0. 
0. 
0. 
0. 

EUbUo  limit;  load  folL 

Tenaile  strength. 
=  4  per  cent. 

.24 

Elongation  of  inch  sections,  ".04,  ".05,  ".04,  ".04,  ".04,  ".03, 
Fractored  at  the  neck.    Appearance,  fine  silky. 
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No.  5069. 
Marks,  212-11  A  3. 
Diameter,  '^664. 
Sectioual  area,  .25  square  inch. 
Gauged  length,  6^^ 


AppUedlonda. 

In  gftnged  length. 

Bemarks. 

Totol. 

Per  square 
inch. 

Elongation. 

Set 

Poundt, 

250 
1,250 
2,600 
6,000 
7.600 
10,000 
12,500 
13,760 
15,000 
16.250 
17,500 
17,750 
18.000 
16,750 
17,000 
17.250 
17,500 
17,760 
18.000 
18.250 
18.500 
19,000 
19,500 
20.000 
21.000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
82,000 
33,000 
?3.080 
0 

Pormds. 

1,000 

5,000 

10,000 

20.000 

80,000 

40,000 

60.000 

55,000 

60,000 

65.000 

70,000 

71,000 

72,a»0 

67,000 

68.000 

69.000 

70,000 

71,000 

72,000 

73,000 

74,000 

76,000 

78.000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108.000 

112,000 

116,000 

120,000 

124,000 

128,000 

132,000 

132.320 

0 

Inch. 

0. 

.0009 
.0019 
.0039 
.0059 
.0080 
.0100 
.0110 
.0121 
.0131 
.0143 
.0150 
.0160 
.0207 
.0300 
.0500 
.0512 
.0527 
.0550 
.0570 
.0600 
.0660 
.0718 
.0760 
.0858 
.0080 
.1098 
.1218 
.14 
.16 
.18 
.20 
.22 
.24 
.28 
.35 
.49 
.60 
.58 

Inch. 
0. 

Initial  load. 

Elastic  limiL 

Load  fell. 

Tensile  strength. 
—9. 7  per  cent. 

Elongation  of  inch  sections,  'MO,  ".12»,  ".10,  ".09,  ".09,  ".08. 
Diameter  at  fracture,  ".52.    Area,  .2124  square  inch. 
Contraction  of  area,  15  per  cent. 

Fractured  1".6  from  neck.    Appearance,  iine  granular,  radiating 
from  a  i>oint  in  the  circumference. 


ENDURANCE  OF  ROTATING  SHAFTS 


FROM 


GAUTIER  STEEL  BAES. 


501 


THE  EHDITBAnCE  TESTS  OF  BOTATIHO  SHAFTS. 

The  investigations  of  previous  years  are  continued  in  the  tests  of  these 
shafts,  all  of  which  are  specimens  from  a  lot  of  Gautier  steel  bars  origi- 
nally 1|''  diameter,  and  turned  down  to  V*  diameter  for  these  tests. 

The  shafts  are  8upi)orted  on  bearings  33''  apart,  and  are  loaded  at  the 
middle  on  two  bearings  each  i'^  long,  and  spaced  4''  apart,  center  to 
center. 

The  speed  of  rotation  employed  was  either  400  or  about  1,600  per 
minute,  the  details  stating  which  speed  was  used  in  individual  cases. 

The  shafts  were  run  at  the  temperature  of  the  testing  laboratory,  or 
at  the  temperature  of  35  o  F.,  being:  kept  at  these  temperatures  by  means 
of  cold  water  played  on  the  shait  by  several  jets,  the  shaft  running 
partly  submerged  in  a  trough  which  retained  part  of  the  water  played 
oil  the  shaft. 

Under  the  higher  speed  of  rotation  an  envelope  of  the  water  was 
carried  around  by  the  shaft  and  substantially  the  same  cooling  effect 
resulted  as  though  the  water  level  in  the  trough  was  above  the  top  ele- 
ment of  the  shaft. 

Some  of  the  shafts  were  cooled  to  zero  temperature  before  testing 
began,  and  others  cooled  considerably  below  the  temperature  of  melt- 
ing ice,  but  these  shafts  if  still  kept  surrounded  by  the  cooling  mixture 
of  snow  and  salt  soon  reached  a  temperature  of  about  30  ^  F.,  and  went 
higher  if  the  cooling  mixture  was  discontinued. 

With  present  facilities  it  is  impracticable  to  run  a  shaft  continuously 
at  a  temi>erature  below  about  35  o  F. 

With  a  high  speed  of  rotation  and  under  a  high  fiber  stress  the  quan- 
tity of  heat  developed  can  be  conveniently  cared  for  with  ice  water, 
but  to  maintain  a  lower  temperature  some  practical  difficulties  are 
encountered. 

The  water  carried  around  with  the  shafts  has  a  temperature  a  little 
above  melting  ice;  cylindrical  surfaces  of  the  shafts  do  not  seem  to  be 
below  350  F. 

One  test,  'No.  272,  was  made  in  which  the  shaft  was  alternately  cooled 
and  allowed  to  run  warm  by  the  application  and  removalof  the  cooling 
fluid. 

Attention,  with  these  tests,  was  chiefly  centered  on  the  total  number 
of  rotations  the  diflerent  grades  of  steel  would  endure  under  .different 
fiber  stresses,  and  observing  whether  the  range  in  temperature  between 
about  350  and  70  o,  or  at  temperatures  not  far  above  atmospheric,  would 
cause  a  material  change  in  the  number  of  rotations  necessary  to  pro- 
duce rupture. 

If  this  range  in  temperature  is  adequate  to  cause  variations  in  endur- 
ance, the  fact  is  obscured  by  other  causes,  as  the  results  show  in  some 
cases  the  shafts  run  at  70^  falling  short  of  and  in  other  cases  exceeding 
the  endurance  of  shafts  run  at  35^. 
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Shaft  'So.  272,  of  0.161  carbon  steel,  tested  under  conditions  of  alter- 
nate  cold  and  heat,  so  far  exceeded  the  endarance  of  other  shafts  of  the 
same  grade  of  steel  as  to  justify  the  belief  that  the  higher  temx)era- 
tures  to  which  it  was  exposed  contributed  toward  increased  endurance. 
The  maximum  temperature  reached  by  this  shaft  was  218^  F. 

When  the  fiber  stresses  were  40,000  pounds  per  square  inch  and 
upward,  some  of  the  higher  carbon  shafts  showed  superior  endurance 
to  the  softer  steels,  yet  this  was  not  always  the  case,  and  examples  are 
shown  of  the  highest  carbon  steels  showing  a  lower  endurance  than 
the  milder  grades. 

When  the  fiber  stresses  were  35,000  pounds  per  square  indi,  each 
grade  of  metal  showed  a  greatly  increased  endurance  over  the  higher 
stresses,  and  under  this  stress  the  higher  carbons  displayed  superior 
results.  So  abrupt,  however,  is  this  increase  in  the  number  of  repeti- 
tions of  stresses  necessary  to  produce  rupture  as  to  suggest  that  under 
certain  conditions  of  loading  none  of  these  steels  possess  the  ability  to 
resist,  for  what  could  be  termed  practically  an  indefinite  period,  alter- 
nate stresses  so  high  as  35,000  pounds  per  square  inch. 

The  question,  which  has  been  so  long  under  discussion,  concerning 
the  maximum  stress  a  metal  is  capable  of  enduring  an  indefinite  period 
seems  to  be  left  by  steel  of  recent  manufacture  very  near  the  point  that 
the  earliest  tests  on  this  subject  left  it.  Such  is  the  case  from  a  general 
comparison  of  results. 

These  tests  will  be  extended  to  a  wider  range  of  material  in  which 
maximum  tensile  strength  has  been  reached  by  both  chemical  compo- 
sition and  by  mechanical  manipulation. 

Following  the  records  of  the  shafts  appear  the  results  of  tensile  tests 
of  annular  specimens  taken  from  ruptured  shafts.  A  number  of  the 
tests  pertain  to  material  rex)orted  in  the  last  year's  Report  of  Tests. 

These  annular  specimens  were  taken  one  from  the  middle  of  the 
shaft  and  one  from  the  end.  The  end  specimen  was  taken  in  order  to 
have  a  direct  comparison  with  specimens  as  near  each  other  as  con- 
sistent, whereby  the  changes  in  properties  at  the  middle,  where  the 
greatest  bending  stress  occurred,  could  be  studied. 

A  table  compiled  from  the  endurance  tests  and  the  tests  of  the  annu- 
lar specimens  follow  these  remarks.  In  the  tabulation  the  loss  or  gain 
of  the  middle  specimen  over  the  end  one  is  given. 

From  thirteen  shafts  themiddle  specimens  give  higher  tensile  strength 
and  from  three  shafts  lower  tensile  strength  than  the  end  specimens. 
The  latter  specimens  are  supposed  to  represent  the  material  in  its 
original  state. 

It  has  been  expected  that  these  annular  specimens  would  indicate 
some  of  the  phases  through  which  the  metal  passes  prior  to  rupture, 
and  it  appears  that  data  of  an  interesting  nature  are  here  presented. 

The  fact  that  so  great  gains  appear  in  the  middle  sx>ecimens — 14,350 
and  21,320  pounds  per  square  inch — ^is  believed  to  show  that  the  metal 
passes  through  a  maximum  stage  of  resistance  when  subjected  to  alter* 
nate  stresses. 

Although  we  appear  to  rupture  the  metal  by  means  of  fiber  stresses, 
it  may  be  below  the  tensile  elastic  limit  of  the  material,  yet  before  so 
doing  a  higher  state  of  tensile  resistance  is  reached  than  that  developed 
by  a  test  once  applied  and  continued  until  rupture  occurs. 

Furthermore,  in  reaching  this  advanced  tensile  strength  exhaustion 
of  toughness  takes  place. 

From  the  results  of  other  experiments  on  the  introduction  of  internal 
strains  it  seems  highly  probable  that  internal  strains  in  these  endur- 
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ance  shafts  may  reinforce  or  augment  the  external  stresses  and  rupture 
ensue  from  the  combined  effect  of  internal  strains  and  external  stn^sses. 

It  would  not  be  expected  in  case  this  hypothesis  should  be  found 
true  that  all  of  the  annular  specimens  tested  would  be  in  a  condition 
to  show  the  maximum  tensile  strength  attainable  in  the  metal;  in  fact, 
occasional  8i>ecimens  only  would  be  met  with  in  these  ruptured  shafts 
in  which  the  maximum  strength  remained. 

Incipient  cracks  had  formed  in  some  of  the  tested  annular  specimens, 
and  they  would  necessarily  weaken  the  specimens. 

If  the  metal  in  these  transverse  shafts  really  passes  to  a  maximum 
resistance  above  the  normal  tensile  strength,  then  the  tensile  strength 
of  the  metal  would  seem  to  be  a  function  of  its  resistance  to  alternate 
stresses. 

The  experiments  reported  in  the  tests  of  1893  showed  superior  endur- 
ance of  shafts  tested  at  a  temperature  approaching  a  blue  heat,  and  at 
this  temperature  it  is  known  that  steel  possesses  a  higher  tensile  stren  gth 
than  at  higher  or  lower  temperatures;  hence,  so  far  ns  the  evidence  of 
these  shafts  go,  it  is  consistent  with  the  hypothesis  that  metals  pass  to 
a  state  of  maximum  strength,  although  subsequently  ruptu;*ed  under 
a  stress  apparently  less  than  the  primitive  elastic  limit  as  the  latter  is 
defined  by  the  usual  tensile  test. 

So  many  important  questions  depend  upon  the  correct  explanation 
and  definition  of  how  metals  fail  under  repeated  stresses,  these  inves- 
tigations will  continue  using  steels  differing  widely  in  composition  and 
where  mechanical  treatment  has  been  carried  to  a  maximum  in  elevat- 
ing the  physical  properties. 
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Tension  Tests  op   Annular   Specimens  prom  Euptubed 
Endurance  Shafts. 

Form  of  9peoifMn9. 


Material  from  Oant^er  steel,  1^'^  bats. 

The  marks  ^ve  the  distingaishing  number  which  signifies  the  grade 
of  the  metal,  also  the  Jetter  of  the  bar  and  number  of  specimens  taken 
from  that  bar. 

No.  6070. 

Annular  Specimen  prom  Outer  End  op   Endurance  Shaft 

No.  273. 
Marks,  1  Of 

T\\^^^^^^  ( exterior,  1". 
Diameters,  I  jj^^rior, ''.900. 
Sectional  area,  .149  sqoare  inch. 
Gauged  length,  V\ 


Applied  loAds. 

In  ganged  length. 

BAmarlu. 

Total. 

Per  square 
incn. 

EIoDgation. 

Set. 

PMimU. 
149 
745 
1,490 
a.  235 
2,960 
3,725 
4,470 
5,215 
5,960 
6,705 
6,854 
7,008 
6,407 
6.556 
6,705 
7,450 
8,195 
8.040 
9,685 
9,776 

Found9. 
1,000 
5,000 
10,000 
15,0CO 
90,000 
25,000 
80.000 
35.000 
40.000 
46,000 
46.000 
47,000 
43,000 
44,000 
45,000 
60.000 
66,000 
60,000 
66,000 
65,610 

0. 

.0001 
.0004 
.0006 
.0007 
.0009 
.0011 
.0012 
.0014 
.0016 
.0017 
.0017 
.0066 
.0009 
.0224 
.03 
.05 
.09 
.20 
.80 

Inch. 
0. 

Initial  load. 

ElaaUo  limit;  loud  fin. 
Tensile  strength. 

0. 

0. 
.0001 

Elongation  of  inch  section,  "Al. 
Exterior  diameter  at  fractare,  "Jl^ 
Appearance  of  fracture,  silky. 
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If  O.  6071. 

Anntjlab  Spboimen  from  Middle  of  Endurance  Shaft  No.  273. 


Marks,  1  Oi. 

Tk{«».^4^A*o  i  exterior,  1". 
Diameters,  I  j^^rior/ ".900. 
Sectional  area,  .149  square  inch. 
(Gauged  length,  1". 


Applied  loads. 

In  gttoged  length. 

Bemarke. 

Totd. 

Fttrsqaave 
inch. 

IQongatlon. 

Set. 

Fotmda. 
149 
746 
1,490 
2,286 
2,960 
9.726 
4,470 
5.215 
5.060 
6.556 
6,706 
6,556 
6.706 
6,854 
7,008 
7,152 
7,801 
7,460 
8,105 
9.040 
0,086 
9,996 

PMHUte. 

1,000 
5;  000 
10,000 
16,000 
90,000 
96,000 
90.000 
95,000 
40,000 
44,000 
45,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
55,000 
60,000 
65,000 
66.960 

0. 

.0001 
.0003 
.0006 
.0008 
.0010 
.0011 
.0014 
.0015 
.0018 
.0045 
.0080 
.0175 
.0185 
.0200 
.0227 
.0248 
•  0270 
.04 
.07 
.14 
.22 

Inch. 
0. 

ElMtio  limit 

0. 
0. 
.0001 

Load  fell. 

Tensile  strength. 

.0250 

Elongation  of  inch  section,  '^43. 
Exterior  diameter  at  fracture,  ".77. 
Appearance  of  fracture,  silky. 
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No.  6072. 
Specimen  from  Outer  End  of  Endurance  Shaft  No.  243. 


Marks,  1  Bi. 

rw««*^4.^^  J  exterior,  V. 
Diameters,  I  ^^^^^'„  9^^ 

Sectional  area,  .149  square  inch. 
Ghanged  length,  V. 


Applied  loads. 

In  ganged  length* 

SemarkB. 

TotaL 

Per  Bqnare 
inoii. 

Elongation. 

Set. 

Poundi. 
149 
745 
1,490 
2,235 
2,980 
3,725 
4,470 
5,215 
5,950 

5,109 
6,258 
6,407 
6,556 
8,854 
7,450 
7,748 
8,046 
8,394 
8,642 
8,940 
8,978 

Potmds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 

41,000 
42.000 
48,000 
44,000 
46,000 
60,000 
52,000 
54,000 
66,000 
58.000 
60,000 
60,250 

Jneh. 

0. 

.0001 
.0004 
.0006 
.0009 
.0010 
.0012 
.0014 
.0015 
.0222 
.0238 
.0264 
.0291 
.0304 
.04 
.05 
.06 
.08 
.10 
.13 
.18 
.28 

Inch, 
0. 

iDitiai  load. 
ElaatloUmiL 

Tenailestrangtlu 

0. 

Elongation  of  inch  section,  ".45. 
Exterior  diameter  at  fracture,  ".76. 
Appearance  of  fracture,  silky. 
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No.  5073. 

Spegimbn  from  Middle  of  Endurance  Shaft  "So.  243. 

MarkS;  IBi. 

"rk;«^«4.««o  S  exterior,  V. 

Sectional  area,  .149  squiire  inch. 
Ganged  length,  1'^ 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inoL 

Elongatloii. 

Set. 

PottfUlt. 

149 
746 

2,285 
2,900 
8,725 
4,470 
6,216 
5,900 
0,109 
6.258 
6,407 
0,660 
0,706 
6,884 
7,008 
7,152 
7,801 
7,450 
7,748 
8,040 
8.042 
8.040 
9.238 
9,887 

PoundB. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41,000 
42,000 
48.000 
44,000 
46,000 
40,000 
47.000 
48,000 
49,000 
60,000 
62,000 
54,000 
58,000 
00,000 
02,000 
68.000 

Tneh. 

0. 

.0001 
.0008 
.0004 
.0000 
.0008 
.0010 
.0018 
.0015 
.0010 
.0018 
.0047 
.0065 
.0074 
.0078 
.0100 
.0117 
.0125 
.0142 
.0170 
•  0225 
.03 
.04 
.06 

0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

0. 

0. 

.0120 
••• 

Elongation  of  inch  section,  'M2. 

Exterior  diameter  at  fracture,  '^93. 

Api)earance  of  fractare,  silky,  with  small  discolored  sections. 

Fractured  outside  the  V^  gauged  length.  Upwards  of  fifty  short 
minute  lines  of  fractures  were  opened  during  the  progress  of  the  test. 
These  lines  were  circumferential  in  their  direction,  and  from  '^02  to  '^06 
long,  being  mere  visible  lines  in  width. 

The  me^  at  the  sides  of  these  cracks  was  discolored,  indicating  that 
the  formation  of  the  cracks  occurred  prior  to  this  tensile  test,  and  they 
were  doubtless  formed  during  the  rotating  test. 
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No.  5074. 
SPEOTBfEN  FROM  OUTER  END  OF  ENDURANCE  SHAFT  Ko.  230. 


Marks,  1  A^. 

Sectional  area,  .149  square  incli. 
Ganged  length,  1". 


In  ganged  length. 

Bemarka. 

TotaL 

Per  square 

Set. 

Poimdf. 

149 
746 
1,490 
2,236 
2,980 
8,726 
4,470 
6,216 
6,960 
6,109 
6,258 
6.811 
6,960 
6,656 
7,162 
7,450 
7,748 
8,046 
8,844 
8,642 
8,940 

PottfMb. 

1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
89,000 
40,000 
44,000 
48.000 
50.000 
62,000 
64,000 
66,000 
68,000 
60,000 

Inch. 

0. 

.0002 
.0004 
.0006 
.0008 
.0009 
.0012 
.0014 
.0016 
.0017 
.0018 
.0029 
.0220 
.03 
.04 
.06 
.07 
.09 
.10 
.14 
.27 

Jneh. 
0. 

Initial  load. 
KlMticlimit. 
Tensile  strength. 

.0001 

.0001 

Elongation  of  inch  section,  '^46. 
Exterior  diameter  at  fracture,  '^76. 
Apx>earance  of  fracture,  silky. 
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No.  5075. 

Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  230. 


Marks,  1  A«. 

n,-««.^+^^  f  exterior,  1". 
^'*°*^*^^M  interior,' -900. 
Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


*  Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
149 
745 
1,490 
2,236 
2,980 
8,725 
4,470 
5,215 
5,960 
6,407 
6,556 
6,705 
6,854 
7,003 
7,152 
7,801 
7,450 
7,748 
8,046 
8,940 
9.636 

10,122 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
62,000 
64,000 
60,000 
64,900 
67,980 

Inch, 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0011 
.0014 
.0018 
.0022 
.0026 
.0030 
.0036 
.0041 
.0048 
.0060 
.0064 
.0090 
.0113 
.02 
.03 
.11 

Inch. 
0. 

IniUalload. 
Elastic  limit. 

TensQe  strength. 

0. 

.0002 

.0013 

Elongation  of  inch  section,  '^33. 
Exterior  diameter  at  fracture,  ".80. 
Appearance  of  fracture,  silky. 


ENDUBANCE   OP   BOTATIKG   SHAFTS. 
No.  6076. 
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Annxjlab  Spboimen  fbom  Outeb  Enb  op   Endubancb   Shaft 

No.  258. 

Marks,  1  B4. 

Diameters,  {f^Sr/^m 
Sectional  area,  .149  square  inch. 
Ganged  length,  1''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
149 
746 
1,490 
2.235 
2,980 
3,725 
4,470 
6,215 
5,960 
6,100 
5,060 
6,109 
6,258 
6,407 
6,556 
7,162 
7,450 
7,748 
8,046 
8,344 
8,642 
8,940 
9.238 

Pounds. 
1,000 
6,000 
10,000 
16.000 
20,000 
25,000 
80.000 
86,000 
40,000 
41,000 
40,000 
41,000 
42,000 
43,000 
44«000 
48.000 
60,000 
62,000 
54,000 
66,000 
68,000 
00,000 
«2,000 

Inch, 

0. 

.0001 
.0003 
.0005 
.0007 
.0000 
.0011 
.0013 
.0015 
.0016 
.0197 
.0230 
.0249 
.0265 
.0282 
.08 
.04 
.06 
.07 
.08 
.10 
.18 
.20 

Inch. 
0. 

Initialload. 
Blasticlimit;  load  fell. 

Tensile  strength. 

0. 

0. 

Elongation  of  inch  section,  ".45. 
Exterior  diameter  at  fractare,  '^76. 
Appearance  of  fracture,  silky. 
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No.  5077. 
Annular  Spbcihen  from  Middle  of  Enduranoe  Shaft  No.  258. 


Marks,  1  B4. 

n;a»«^fA^c.  i  exterior,  1''. 
^'*™«*^«'i  interior; -.900. 
Sectional  area,  .149  sqaare  inch. 
Gauged  length,  1". 


AppUed  londk 

In  gauged  length. 

Remarks. 

Total. 

Per  80  nan 

Set. 

PoundB. 
149 
745 
1,490 
2.235 
2.080 
8,725 
4,470 
6,215 
5,960 
6,100 
6.258 
6,407 
6,556 
6,705 
6,854 
7.003 
7,152 
7,801 
7,450 
7,599 
7.748 
7,897 
8,046 
8.105 
8,344 
8,493 
8,642 
8,791 
8,040 
0,834 
10,728 
11, 175 
11,876 

Pounds, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
52,000 
58.000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
00,000 
66,000 
72,000 
75,000 
76,860 

Inch, 
0. 

.0002 

.0003 

.0005 

.0007 

.0008 

.0010 

.0013 

.0015 

.0018 

.0019 

.0021 

.0028 

.0026 

.0028 

.0030 

.0034 

.0030 

.0042 

.0047 

.0049 

.0054 

.0065 

.0009 

.0076 

.0084 

.0098 

.0106 

.0118 

.02 

.08 

.06 

.U 

Inch. 
0. 

Initial  load. 

0. 

.0002 

Elastic  limtt. 



.0008 

.0023 

.0049 

.00B8 

Tensile  strength. 

Elongation  of  inch  section,  ''.30. 
Exterior  diameter  at  fracture,  ".81. 
Appearance  of  fractnre,  silky. 
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No.  6078. 
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Annular  Spboimen  fbok  Outer  End  of  Endurance   Shaft 

No.  266. 
Marks,  1  Bg. 

Diameters,  {£^;j^' 1^00^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  gauged  length. 

Kemarks.                    ^ 

Total. 

Per  square 
inch. 

Elongatioii. 

Set. 

Poundt, 
149 
745 
1,490 
2,235 
2,980 
3,725 
4,470 
6,215 
5.960 
6,407 
6,656 
6,960 
6,100 
6,258 
6,407 
6,656 
6,706 
6,854 
7,450 
7,748 
8,046 
8,344 
8,042 
8,940 
9,238 
9,536 
9,748 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
86,000 
40,000 
43,000 
44,000 
40,000 
41.000 
42,000 
48,000 
44,000 
46,000 
46,000 
60,000 
62,000 
64.000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,420 

Twh, 

0. 

.0002 
.0003 
.0005 
.0007 
.0009 
.0011 
.0013 
.0015 
.0016 
.0017 
.0116 
.0189 
.0203 
.0210 
.0237 
.0269 
.0284 
.03 
.04 
.05 
.07 
.08 
.09 
.11 
.15 
.22 

Inch. 
0. 

Initial  load. 

Elastio  limit)  load  fell. 

.OUUl 

.0001 

Elongation  of  inch  section,  '^46. 
Exterior  diameter  at  fracture,  '^76. 
Appearance  of  fracture,  silky. 


588 


ENDURANCE   OP   ROTATING   8ELAFTS. 
No,  6079. 


Annitlar  Specimen  from  Middle  of  Endurance  Shaft  Ko.  265. 
Marks  1  B5. 

Sectional  area,  .149  square  inch. 
Gaaged  length,  1". 


AppUedloadi. 

In  ganged  length. 

Bemarka. 

Total." 

Peraqnare 
inob. 

Set. 

Poundi. 
149 
745 
1,490 
2,235 
2,980 
3,725 
4,470 
5,215 
5,960 
6,109 
6.258 
6,407 
6,556 
6,705 
6,854 
7,003 
7,162 
7,301 
7,450 
7,509 
7,748 
8,642 
8,704 

Pofindf. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
68,420 

IndL 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0010 
.0012 
.0014 
.0015 
.0016 
.0017 
.0018 
.0019 
.0020 
.0026 
.0042 
.0100 
.0134 
.0162 
.0184 
.03 

Inch. 
0. 

InitiHlloftd. 

Elaatio  limit. 

Three  surface  oraoka  developed. 
Tensile  strength. 

0. 

0. 

.0002 

.0114 

Elongation  of  inch  section,  ".08. 

Exterior  diameter  at  fracture,  ".94. 

Appearance  of  fracture,  silky. 

Failed  in  detail,  tearing  apart  from  two  initial  cracks,  on  opposite 
sides  of  the  sx)ecimen.  One  of  these  cracks  was  aboat  ".10  long,  meas- 
ured circumferentially  on  the  specimen,  and  extended  through  the  full 
thickness  of  the  specimen,  ".05.  Over  thirty  surface  cracks  were  vis- 
ible after  the  test. 


ENDURANCE   OP  ROTATING   SHAraS. 
No.  5082. 
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Annular   SPEoniBN  from  Outer  End  of  Endurance  Shapt 

No.  206. 
Marks,  1  A]. 
rfc;«^^i.«^«  i  exterior,  V. 
Diameters  \  interior,  ''.900. 

SectioDal  area,  .149  square  inch. 
Gaaged  length,  1". 


Applied  loads. 

In  ganged  length. 

BemarkB. 

TotaL 

Fersqiuure 
inok. 

Set. 

Poundg. 
140 
745 
1,490 
2,235 
2,080 
3.725 
4,470 
5.215 
5,960 
6,109 

6,258 

6..407 
6,556 
7,450 
8.046 
8,642 
8,940 
9,238 
0,388 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
23.000 
30,000 
35,000 
40,000 
41,000 

42,000 

48,000 
44,000 
50,000 
54,000 
58,000 
60,000 
62,000 
62,670 

IndL 
0. 

.0002 
.0004 
.0006 
.0008 
.0010 
.0012 
.0014 
.0015 
.0016 
$      .0024 
I       .0141 
.ftffiO 
.0266 
.04 
.06 
.00 
.11 
.17 
.26 

Inch, 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 

0. 

Elongation  of  inch  section,  '^45. 
Exterior  diameter  at  fractnre,  '^77. 
Appearance  of  fracture,  silky. 


590  KNDUEANCE  OP  ROTATING  SHAFTS. 

No,  5083. 
Anntjlab  Specimen  fbom  Middle  of  Endubanoe  Shaft  l^o.  206. 


MarkSy  1  Ai. 

n,-««^x^^o  (  exterior,  1". 
Diameters,  {j^^^^'„  9^ 

Sectional  area,  .149  sqaare  inch. 
Ganged  length,  1'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Totia. 

Per  square 
inch. 

Elongation. 

Set. 

Foundt. 
140 
745 
1.400 
2,285 
2,080 
3,725 
4,470 
6,215 
6,060 
6,268 
6,706 
7,162 
7,450 
7,748 
7,807 
8,046 
8,105 
8,344 
8,408 
8,642 
8,701 
8,040 
0,080 
0.238 
0,887 
0,636 
0.685 
0.834 
0,083 
10, 182 
10,281 
10.430 
10. 670 
10,728 
10,877 
11,026 
11.175 
12,514 

Fwndt. 

1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
80,000 
85,000 
40,000 
42,000 
45,000 
48,000 
50.000 
52,000 
63,000 
64,000 
65,000 
56,000 
57,000 
58,000 
60.000 
60.000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
78.000 
74,000 
75.000 
83,000 

InOL 

0. 

.0001 
.0008 
.0006 
.0007 
.0000 
.0011 

'  .0012 
.0014 
.0015 
.0017 
.0010 
.0022 
.0024 
.0026 
.0027 
.0020 
.0030 
.0032 
.0033 
.0034 
.0036 
.0038 
.0030 
.0041 
.0042 
.OOU 
.0047 
.0040 
.0053 
.0068 
.0061 
.0068 
.0075 
.0088 
.0006 
.0114 

Inch, 
0. 

Initial  load. 

0. 

0. 

.0001 

.0004 

.0000 

.0014 

.0022 

Tensile  strengtlh 

.0085 

.0085 

Elongation  of  inch  section,  '^07. 

Exterior  diameter  at  fracture,  ^^94. 

Appearance  of  fracture,  silky. 

Failed  in  detail,  tearing  apart  from  a  small  initial  crack  In  the  section 
under  the  bearing  of  the  rotating  test.  Hundreds  of  minute  surfiace 
cracks  were  developed. 


ENDURANCE   OF   ROTATING   SHAFTS. 
No.  5080. 
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Annular  Speoimsn  from  Outer  End  of  Endurance  Shaft 

No.  209. 
Marks,  1  Ai. 
Tki^^^^^^  S  exterior,  1". 
^^^^*^i  interior, -.900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1'^ 


AppUed  iMids. 

In  gauge     '.ii^th. 

JKamarka. 

Total 

Per  square 

Set. 

F(mnd9, 
140 
745 
1,490 
2.235 
2,980 
3.725 
4.470 
5,215 
5.960 
6,109 

6,258 

6,407 
6.566 
6.854 
7,450 
7.748 
8,046 
8.344 
8,642 
8,940 
9.238 

FamidM. 

1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85.000 
40,000 
41,000 

42,000 

48.000 
44,000 
46,000 
50,000 
52,000 
54,000 
56.000 
58.000 
60.000 
62,000 

Inch, 
0. 
.0001 

.0005 
.0006 
.0008 
.0009 
.0011 
.0013 
.0014 
C       .0060 
{       .0198 
.0238 
.0243 
.0296 
.04 
.06 
.07 
.08 
.10 
.14 
.28 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

TensUe  strength. 

0. 

0. 

Elongation  of  inch  section,  ".46. 
Exterior  diameter  at  fracture,  ".76. 
Appearance  of  fracture,  silky. 
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ENDUKANCB  OF   BOTATINO  &UAFT& 
No.  6081. 


Anntjlab  Speoimen  fbom  Middle  of  Endubange  Shaft  Ko.209. 


Marks,  1  As. 

TkJ»w.Af^*c.  5  exterior,  V. 
Diameters,). ^^^.^^',,9^ 

Sectional  area,  .149  square  iucli. 
Ganged  length,  1^^ 


AppUed  loads. 

In  ganged  length. 

Kemarka. 

Total. 

PerMnare 
inoh. 

ElongaUon. 

Set. 

Poundt. 
149 
746 
1,490 
2,235 
2,980 
3,725 
4,470 
5,215 
5,960 
6,705 
7.450 
7,599 
7.748 
7,897 
8,046 
8,344 
8,642 
8.940 
9,238 
9,036 
0,685 
9.745 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25.000 
80.000 
85,000 
40,000 
45.000 
50,000 
51,000 
52,000 
63,000 
64,000 
66,000 
58,000 
60,000 
62.000 
64,000 
66,000 
66.400 

a 

.0002 

.0003 

.0005 

.0006 

.0008 

.0010 

.0012 

.0014 

.0015 

.0019 

.0181 

.0194 

.0230 

.0260 

.03 

.04 

.05 

.07 

.10 

.12 

.21 

Inch. 
0. 

Initial  load. 
BlMtiollxnit. 

Tensile  strengtlL 

0. 

.0002 

Elongation  of  inch  section,  ".40. 
Exterior  diameter  at  fracture,  ''.78. 
Appearance  of  fracture,  silky. 


ENDURANCE   OF   ROTATING   SHAFTS. 
Ko.  509& 
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Annular  Speoimen  from   Outer  End  of  Endurance  Shaft 

No.  274. 
Marks,  2  B4. 

rfc;„^^x^««  ( exterior,  1". 
Diameters,  |.^^^i^^;,,cH)o 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


AppUedloftds. 

In  gaaged  length. 

Bemarka. 

TotaL 

Per  square 
inok. 

Elongation. 

Set. 

Founds, 

149 
1,490 
2,980 
4.470 
6,215 
5,960 
6,556 
6,705 
6.854 
7.003 
7.152 
7,301 
7.450 
8,046 
8.642 
9.238 
9,834 
10, 430 
10,718 

Founds. 
1,000 
10,000 
20,000 
80.000 
85.000 
40,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60.000 
54,000 
68,000 
62,000 
66,000 
70.000 
71,060 

Inch. 

0. 

.0003 
.0007 
.0010 
.0012 
.0013 
.0014 
.0189 
.0191 
.0208 
.0220 
.0243 
.0262 
.03 
.04 
.07 
.09 
.13 
.22 

Inch. 
0. 

Initialload. 
Blaatio  limit. 

0. 

0. 

.0240 

Tensile  strength. 

Elongation  of  inch  section,  ^^44. 

Diameters  at  fracture,  {  f„^tSr,\71.' 
Appearance  of  fracture,  silky. 
H.  Ex.  92 38 


594  ENDURANCE   OF   ROTATING   SHAFTS. 

No.  5099. 
Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  274. 


Marks,  2  B4. 

m^r^^*^^^  (  exterior,  1''. 
Diameters,  |  interior/ ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1''. 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

Totia. 

Peraqnare 

BlimgaUon. 

Set. 

Poundi. 
148 
1,480 
2,880 
4,470 
6,216 
6,800 
0,108 
0,268 
0.407 
0,560 
0,706 
8.864 
7,008 
7,162 
7,801 
7,460 
7,588 
7,748 
7,887 
8.040 
8,106 
8,844 
8,840 
0,680 
10,132 
10,728 
11,018 

Pounds. 
1,000 
10,000 
20,000 
80.000 
86,000 
40.000 
41,000 
42,000 
43.000 
44.000 
46.000 
40,000 
47,000 
48,000 
40,000 
60,000 
61.000 
62,000 
68.000 
64,000 
65.000 
60.000 
00,000 
64.000 
08.000 
72,000 
78,850 

Inch. 

0. 

.0004 
.0007 
.0011 
.0010 
.0027 
.0031 
.0085 
.0046 
.0057 
.0070 
.0084 
.0080 
.0108 
.0128 
.0140 
.0157 
.0171 
.0187 
.0100 
.0226 
.0240 
.03 

:» 

.12 
.21 

Inch. 
0. 

Initial  load. 

Tensile  strength.        ^ 

0. 
.0003 

.0002 

.0121 

.0203 

Elongation  of  inch  section,  '^41, 

Diameters  at  fracture,  {  f^^^^'  ^'/Jf; 

Appearance  of  fracture,  silky.    No  surface  cracks  in  sight. 


ENDURANCE   OF   ROTATING   SHAFTS. 
No.  6094. 
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Annulab  Specimen  fbom  Outer  End  of  Endurance  Shaft 

No.  242. 
Marks,  2  Bi. 

TM^^^*'^^  i  exterior,  1''. 
^^^°^^*^^i  interior; ''.900 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  l<wdB. 

In  ganged  length. 

Bemarke. 

TotaL 

PerMUftre 

llKdl. 

Elongsdan. 

«et. 

* 

Foundt. 
140 
1,400 
2,080 
4,470 
6,216 
6,060 
6.407 
6,566 
6,705 
6,854 
7,162 
7,460 
8,046 
8,642 
0,238 
0,834 
10,616 

Founds. 
1,000 
10,000 
20,000 
30,000 
36,000 
40,000 
43,000 
44.000 
46,000 
46,000 
48,000 
60,000 
64,000 
68,000 
62.000 
66,000 
71,250 

JndL 

0. 

.0003 
.0007 
.0011 
.0013 
.0015 
.0016 
.0144 
.0170 
.0185 
.0222 
.0282 
.03 
.04 
.06 
.09 
.21 

0?*  ' 

Initial  load. 
Elastio  limit. 

Tensile  etrengtli. 

0. 

0. 

.0160 

.0241 

Elongation  of  inch  section,  ''.42. 
Diametersatfra^ture,  { ^^^  I'H 
Appearance  of  fracture,  silky. 


596  ENDUHANCE   OP   ROTATING   SHAITPS. 

No.  5095. 

AxNULAB  Specimen  fbom  Middle  of  Endubange  Shaft  No.  242 
Marks,  2  Bi. 

Sectional  area,  .149  square  iaclh 
Ganged  length,  1'^ 


Applied  liMds. 

In  gauged  length. 

Bemarke. 

ToUL 

Per  Mnwe 
indi. 

Set. 

Pbwult. 

140 
1,490 
2,980 
4,470 
6,215 
6.960 
6.100 
6,258 
6,407 
6,556 
6,705 
6,854 
7,008 
7,152 
7.301 
7,450 
7,748 
8,046 
8,344 
8.642 
8,940 
9.536 
10,182 
10,728 
10,968 

Foundt. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
52,000 
54.000 
66,000 
58,000 
60,000 
64.000 
68,000 
72,000 
73,540 

Jneh. 
0. 

.0003 

.0007 

.0010 

.0012 

.0018 

.0025 

.0028 

.0031 

.00.')3 

.0039 

.0013 

.0050 

.0056 

.0067 

.0076 

.0090 

.0122 

.0151 

.0187 

.0210 

.03 

.04 

.09 

.14 

Inch. 
0. 

InitiAlload. 

Siirfaoe  craclc  opened. 
Tensile  strength. 

0. 

.0004 

.0022 

.0055 

.0195 

Elongation  of  inch  section,  ^'.28. 

Diameters  at  fracture,  {  f^^^oT,  ''m! 

Appearance  of  fracture,  silky.  Failed  in  detail,  fracture  beginning 
at  an  initial  crack,  which  was  ''.05  long,  and  penetrated  the  walls  of 
the  specimen  ''.02.  There  were  numerous  surface  cracks,  some  easily 
visible,  and  a  large  number  of  minute  cracks. 


ENDURANCE   OF   ROTATING   SHAFTS. 
ITo.  5090. 
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Annular   Speoimbn  from  Outer  End  of  Endubanoe  Shaft 

No.  227. 
Marks,  2  As. 
rfc;««.^+^^«  ]  exterior,  1''. 
Diameters,  j  interior,' ''.900. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1''. 


Applied  iMds. 

In  ganged  length. 

^marke. 

Totol. 

Per  M  aare 
ixiota. 

Set. 

Pounds. 
149 
1,490 
2.980 
4,470 
5,900 
0.256 
0,650 
0,706 
0.854 
7,003 
7.162 
7,301 
7,460 
8,344 
8,940 
9,530 
10,132 
10,728 
11,310 

Pwmda. 
1,000 
10,000 
90,000 
80,000 
40,000 
42,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
60.000 
80,000 
84,000 
88,000 
72,000 
76,918 

Inch. 

0. 

.0003 
.0006 
.0009 
.0012 
.0013 
.0014 
.0019 
.0166 
.0174 
.0184 
.0199 
.0207 
.08 
.04 
.05 
.07 
.10 
.22 

Inch, 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

0. 

.0005 

.0189 

'.42 


Elongation  of  inch  section, 
Diameters  at  fractnre,  {fo^SS/S 
Appearance  of  fracture,  silky. 
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ENDURANCE   OF   ROTATING   SHAFTS. 
No.  5091. 


ANNX7I.AB  SpEOIHEN  FROM  MIDDLE  OF  ENDURANCE  SHAFT  Ko.  227 


Marks,  2  A^. 

Tw,.  ^^x^^  (  exterior,  V. 
^^°^^*®^i  interior,' ".900. 
Sectional  area,  .149  square  inclu 
Ganged  length,  1", 


In  csaged  lenfth. 

BemarkB. 

TotaL 

PerMnare 

Set 

Potmdf. 
149 
1,490 
2.980 
4470 
5,215 
6.900 
6,109 
6,258 
6,407 
6,656 
6,706 
7,003 
7.152 
7.450 
8,040 
9,220 

Pinmdi, 
1.000 
10,000 
20,000 
80,000 
86.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
47.000 
48,000 
60,000 
60,000 
61,880 

JfMA. 

0. 

.0004 
.0008 
.0012 
.0016 
.0028 
.0032 
.0036 
.0041 
.0047 
.0054 
.0074 

Inch. 
0. 

Initial  load. 

Snrfaoe  crack  opened. 
Tensile  strength. 

.0001 

.0014 

.0091 
.0110 



.03 

Elongation  of  inch  section,  'MO. 

Exterior  diameter  at  fracture,  ".93. 

Appearance  of  fractore,  silky.  Fai  led  in  detail  by  tearin  g  apart  from 
two  initial  cracks,  one  oi  which  penetrated  the  full  thickness  of  tJie 
specimen. 


ENDURANCE   OP   ROTATING   SHAFTS. 
JSTo.  6092. 
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ANNtTLAB    SPEOIMEN    FROM    OUTEB    END 

Kg,  231. 
Marks,  2  A«. 

Diameters,  |  ^^.^^^^  }"j^ 
» \  intenor,  ".900. 

Sectional  area,  .149  sqaare  inclu 

Gauged  length,  1^^ 


OP  Endttranoe  Shaft 


▲ppUed  loads. 

In  ganged  length. 

•  Bemarki. 

TotAl. 

Per  square 
inch. 

Set. 

Foundi, 
149 
1,490 
2,980 
4,470 
6,900 

0,100 

0,258 
0.505 
0,854 
7,152 
7,450 
8,040 
8,042 
8,940 
9,580 
10,415 

Poundi. 
1.000 
10,000 
20.000 
80,000 
40.000 

41,000 

AOOO 
44,000 
40,000 
48,000 
60,000 
64,000 
68,000 
00,000 
64,000 
09,900 

JnA. 
0. 

.0003 
.0000 
.0009 
.0013 
(       .0014 
{       .0100 
.0150 
.0170 
.0213 
.0264 
.0288 
.03 
.04 
.06 
.00 
.24 

IncK 
0. 

Initialload. 
jElaatio  limit. 

Tenaile  atrength. 

0. 

.0208 

Elongation  of  inch  section,  ".41. 
Diametersatfiracture,  {  f^^S^'S' 
Appearance  of  fracture,  silky. 


fiOO  ENDURANCE   OP   ROTATING   SHAFTS. 

'So.  5093. 

Ankulab  Specimen  from  Middle  of  Endurance  Shaft  No.  231. 


Marks,  2  Ae. 

j\;^^^^^^  S  exterior,  V. 
^^*°^^*^^'i  interior;  ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  V*. 


AppUed  loads. 

In  gaaged  length. 

Remarks. 

TotaL 

Persqiiare 

Elongation. 

Set. 

PoundM. 
149 
1.490 
2,980 
4,470 
5,215 
6,960 
6,109 
6,258 
6,407 
6,550 
6,705 
6,854 
7,003 
7,152 
7,301 
7,460 

8,046 
8,642 
9,238 
9,834 
10.430 
10,770 

Fwmdt. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 

64,000 
58,000 
62,000 
66,000 
70,000 
72,280 

Inch. 

0. 

.0004 
.0008 
.0012 
.0014 
.0026 
.0030 
.0035 
.0039 
.0043 
.0060 
.0059 
.0066 
.0071 
.0083 
.0093 

.01 
.02 
.08 
.04 
.08 
.19 

Inch. 
0. 

Initial  load. 

Micrometer  removed  and  specimen  carefnlly 
examined  for  cracks.   None  visible,  however. 

Tensile  strength. 

0. 

.0012 

.0032 

.0073 

.36. 


Elongation  of  inch  section, 

Diametersatfracture,  { l^^l^  'l.f^^ 

Appearance  of  fracture,  silky.    No  cracks  on  surface  of  stem  were 
developed. 


ENDURANCE  OF  ROTATING  SHAFTS* 
Ko.5088. 
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Annulab  Speodien  fbom  Outer  End  of  Endurance  Shaft 

No.  224. 
Marks,  2  At. 

rfc.  ^^x^^„  C  exterior,  1". 
Diameters,  j.^^^^^'„^ 

Sectional  area,  .149  sqnare  ioch. 
Ghbaged  length,  1'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Fersonare 

Elongation. 

Set. 

Pounds. 

149 
1,490 
2,908 
4,470 
6,215 
5.960 
6,705 
6,854 
7.003 
7,152 
7,301 
7,450 
8,844 
8,940 
9.536 
10,132 
10,728 
11,122 

Poundt. 
1,000 
10,000 
20,000 
80,000 
85.000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
56,000 
60,000 
64,000 
68,000 
72,000 
74,640 

Ineh. 

0. 

.0009 
.0007 
.0009 
.0011 
.0013 
.0014 
.0019 
.0199 
.0220 
.0228 
.0243 
.03 
.04 
.06 
.09 
.12 
.24 

Ineh. 

0. 

1 
Initial  load. 

6. 

0. 

Elaatio  limit. 

Tensile  strength. 

.0222 

Elongation  of  inch  section,  ".42. 
Diametersatfractnre,  {  f^^J^;;  '//Jl; 
Appearance  of  Iractare,  silky. 


602  ENDURANCE  OF  ROTATING  SHAFTS. 

1^0.6089. 
ANNUiiAB  Specimen  from  Middle  op  Endurance  Shaft  No.  224. 


Marks,  2  A4. 

Tk,.  ^^x^^„  (  exterior,  1". 
Diameters,  J. ^^^.^j,',,g^ 

Sectional  area,  .149  square  inch. 
Ganged  length,  1'^ 


Applied  loads. 

In  gauged  length. 

Bamarka. 

TotiJ. 

Per  M  nan 
inoh. 

Elongation. 

Set 

Pounds, 
149 
1,400 
2,080 
4,470 
5,215 
6,060 
6,100 
6,258 
6,407 
6,556 
6,705 
6,854 
7.008 
7,152 
7,301 
7,450 
7,748 
8,046 
8,344 
8,642 
8,040 
0,501 

Pouiida, 
1,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47.000 
48,000 
40,000 
50.000 
52,000 
54,000 
56,000 
58.000 
60,000 
63.760 

Inch. 

0. 

.0008 
.0007 

Inch. 
0. 

Inltialload. 

Surface  cracks  dereloped. 
Tensile  strength. 

.0011 
.0013 

0. 

.0017 

.0010 

.0023 

.0026 

.0027 

.0031 

.0037 

.0045 

.0055 

.0060 

.0080 

.0100 

.0146 

.0180 

.0225  . 

.0274 

.0004 

'*  *.'6662* 

.0240 

Elongation  of  inch  section,  'MO. 

Exterior  diameter  at  fracture,  ''.93. 

Appearance  of  fracture,  silky.  Fractured  in  detail,  beginning  at 
cracks  which  were  developed  in  the  metal  during  the  rotating  test. 
There  were  a  large  number  of  cracks  present,  some  of  which  pene- 
trated the  full  thickness  of  the  specimen. 


ENDURANCE   OF   ROTATING   SHAFTS. 
Ko.  5086. 
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Anntilab  Specimen  from  Outer  End  of  Endurance  Shaft 

No.  217. 
Marks,  2  A3. 

SectioDal  area,  .149  square  inch. 
Gauged  length,  1'^ 


Applied  loads. 

In  gau^tHl  length. 

Remarks. 

Total. 

Par  Bouare 

Elongation. 

Set. 

Pounds, 
149 
1,490 
3,960 
4,470 
5,216 
6,960 
6.109 
6.258 
6,407 

6,666 

6,705 
6.854 
7,003 
7,152 
7,301 
7.450 
7,748 
8,642 
9,238 
9,834 
10,824 

Pounds. 
1,000 
10,000 
90,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 

44,000 

46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
58.000 
62,000 
66,000 
72,640 

Insh. 
0. 

.0002 
.0006 
.0008 
.0011 
.0013 
.0014 
.0014 
.0015 
r       .0017 
.0020 
.0044 
.0087 
.0130 
.0138 
.0112 
.01-12 
.0171 
.0188    i 
.0106 
.0225 
.0238 
.0270 
.04 
.05 
.08 
.22 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
After  15  ncconds. 
Aftpr  1  miiiiitB 

0. 

0. 

After  3  miDutes.' 

After  5  minutes. 

After  7  roiiintes. 

After  10  minutes. 

Tennlle  strength. 

Elongation  of  inch  section,  ''.42. 
Diametersatfractnre,  {  ^^^>  ^^l; 
Appearance  of  fracture,  silky. 


604  ENDURANCE  OP  ROTATING  SHAFTS, 

No.  6087, 
Annxtlab  Specimen  from  Middle  op  Enduranoe  Shapt  Ko.  217. 


Marks,  2  Aa. 
rfc;«^^*^*o  ( exterior,  !"• 
^^*^^*^^«'i  interior;  ^900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

PerMQare 
Inch. 

Elongation. 

Set. 

Pounda. 
149 
1,400 
2,980 
4,470 
5.215 
5,960 
6,258 
6,705 
6,854 
7,003 
7,152 
7.801 
7.450 
7,748 
8,046 
8.344 
8,040 
10, 430 
11,360 

Pounds. 
1.000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
52.000 
54,000 
56,000 
60,000 
70,000 
76.240 

Ineh. 

0. 

.0004 
.0007 
.0011 
.0013 
.0016 
.0018 
.0021 
.0024 
.0027 
.0037 
.0044 
.0060 
.0095 
.0136 
.0168 
.02 
.06 
.20 

Inch. 
0. 

Inltlalload. 

A  small  snrfaoe  oimck  Tislbla. 
Tensile  strength. 

0. 

.0001 

.0003 

.0042 

Elongation  of  inch  section,  '^37• 

DiameterB  at  future,  {^^^l^^^'j:;^^; 

Appearance  of  fracture,  silky.  Numerous  surface  cracks  developed. 
The  depth  of  these  cracks  was  very  shallow;  they  did  not  appear  to 
penetrate  the  metal  ^'.01. 


ENDURANCE   OP   ROTATING   SHAFTS. 
No.  5084. 
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Annxtlab  Specimen  from  Outer  End  op  Endurance  Shaft 

No.  206. 
Marks,  2  Ai. 
Ti;^^^4'^^  S  exterior,  1". 
^^™®*®^i  interior,  ".900. 
Sectional  area,  .149  squai'e  inch. 
Ganged  length,  1". 


AppUed  loads. 

In  ganged  length. 

Semarka. 

Totel. 

^toX" 

Elongation. 

Set. 

Pound: 
149 
745 
1,490 
2,235 
2,980 
8,726 
4.470 
6,216 
5,960 
6.109 

6.258 

6,407 
6,566 
6,705 
6,854 
7,152 
7,450 
8,046 
8,642 
8,940 
9,238 
9.536 
9,834 
10, 132 
10,280 

Potmdf. 

1.0U0 

6.000 

10,000 

16,000 

20,000 

^'.^ 

86.000 
40.000 
41.000 

42,000 

48.000 
44,000 
45,000 
46,000 
48,000 
60,000 
64,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60.060 

Inch. 
0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0010 
.0012 
.0014 
.0014 
5        .0017 
>        .0087 
.0168 
.0181 
.0201 
.0210 
.0252 
.0604 
.04 
.Cj 
.06 
.08 
.00 
.11 
.16 
.22 

Ineh. 
0. 

Initialload. 
Elaatio  limit. 

0. 

0. 

.02&3 

Tensile  strength. 

Elongation  of  inch  section,  ^^42. 
Exterior  diameter  at  fhustore,  ".78. 
Appearance  of  fracture,  silky. 
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No.  6085. 

Annular  Specimen  from  Middle  of  Endurance  Shaft  N'o.  205. 


Marks,  2  A^ 
Tk-  ^^x^^„  (  exterior,  1''. 
^*^"^^*^"'{  interior; ''.900. 
Sectional  area,  .149  square  inch. 
Ganged  leugth^  1". 


Applied  loads. 

In  ganged  length. 

Bamftrks. 

i 

Total. 

Per  sqnare 
inoli. 

Slongtttion. 

Set. 

Pound*. 

140 

745 

1,400 

2,235 

2,060 

8,725 

4.470 

5,215 

5,060 

6,705 

7.450 

7,500 

7,748 

7,807 

8,046 

8,106 

8,344 

8,403 

8,642 

8,701 

8,040 

0.238 

0,536 

0,834 

10,132 

10,430 

10,728 

11.026 

11,824 

11,020 

12,218 

12.860 

Fmmdt. 
1,000 
5.000 
10,000 
15,000 
20,000 
26.000 
80,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
64.000 
55,000 
50.000 
57.000 
58,000 
50.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
80,000 
82,000 
83,010 

Jim*. 

0. 

.0001 
.0008 
.0006 

.0007 

.0008 

.0010 

.0012 

.0014 

.0017 

.0010 

.0022 

.0023 

.0025 

.0027 

.0028 

.0031 

.0032 

.0033 

.0036 

.0038 

.0042 

.0052 

.0058 

.0076 

.0104 

.0180 

.0168 

.0216 

.08 

.04 

.00 

Inch, 
0. 

Initiidload. 

• 
Tensile  strength 

0. 

0. 
0. 
.0002 

.0010 

.ooi?" 

.0077 

.0187 

Elongation  of  iuch  section,  ".13. 
Exterior  diameter,  ".91. 

Appearance  of  fracture,  silky.    Hundreds  of  minute  sur&oe  cracks 
developed. 


ENDURANCE   OF  BOTATING   SHAFTS. 
No.  6096. 
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AmoTLAit  Speoihen  fbom  Outer  End  of  Endurance  Shaft 

No.  210. 

Marks,  2  A,. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1''. 


In  ganged  length. 

Bemarks. 

Total. 

PersaciAre 

Elongation. 

Set. 

Poimdf. 
149 
1,490 
2,060 
4,470 
5.215 
5,960 
6,258 
6,407 
6,566 
6,705 
6.854 
7^152 
7.450 
8,046 
8,042 
9,238 
9,834 
10,480 

Poundt. 

1,000 
10,000 
20,000 
80,000 
85,000 
40.000 
42.000 
48,000 
44,000 
45,000 
46,000 
48,000 
50,000 
54,000 
58,000 
62,000 
66,000 
70,000 

IndL 

a 

.0008 
.0007 
.0011 
.0018 

;ooi4 

.0015 

.0170 

.0187 

.0203 

.0212 

.0244 

.0289 

.04 

.06 

.07 

.10 

.21 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

0. 

.0185 

Elongation  of  inch  section,  "A2. 
Diameters  at  fracture,  {  ^^g^^j'  ^^^^J; 
Appearance  of  fraotore,  silky. 
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ENDURANCE   OF   ROTATING   SHAFTS. 
Fo.  5097. 


Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  210. 

Marks,  2  A3. 

Diameters  ]  ©^terior,  1''. 
liiameters,  |  ^^^^^^^^^  ,,900 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


AppUed  loads. 

In  ganged  leogth. 

Remarks. 

TotaL 

Peraocuwe 

Set. 

Powub. 
149 
1,490 
2,980 
4.470 
5,216 
5,060 
6,109 
6,258 
6,407 
6,556 
6,706 
6.854 
7,003 
7,152 
7,301 
7,460 
7,748 
8,046 
8,344 
8,642 
S94O 
9,536 
10,182 
10,728 
10,042 

PofNuto. 
1,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54,000 
66.000 
68,000 
60,000 
64,000 
68,000 
72,000 
78,440 

Jnek. 

0. 

.0002 
.0006 
.0009 
.0012 
.0016 
.0018 
.0019 
.0021 
.0024 
.0025 
.0028 
.0031 
.0034 
.0037 
.0048 
.0078 
.0125 
.0167 
.0216 
.0209 
.08 
.06 
.12 
.20 

Inch. 
0. 

Initial  load. 

0. 

.0003 

.0009 

.0026 

.0244 

Elongation  of  inch  section,  ''.39. 

Diameters  at  fracture,  {  f^^^J^;  ^/Jl; 

Appearance  of  fracture,  silky.    Very  minute  surface  cracks  opened. 


ENDURANCE   OP   ROTATING   SHAFTS. 
No.  5100. 
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Annitlar  Specimen  from  Outer  End  of  Endurance  Shaft 

No,  204. 

MarkSy  3  At* 

Tki^^^4^^^  i  exterior,  1". 
Diameters,  ji^^^^'„y^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  1^^ 


Applied  loada. 

In  gAuged  length. 

RemarkH. 

Total 

^in-T" 

Elongation. 

Bet. 

Poundt, 
149 
1,490 
2,980 
4,470 
5,960 
6,705 
7,460 
7,599 

7,748 

7,897 
8,046 
8,196 
8,344 
8,498 
8,642 
8,791 
8,940 
10,183 
11,324 
12,516 
W,  112 
13,170 

Poundf, 

1,000 
10,000 
20,000 
30,000 
40,000 
46.000 
60,000 
51.000 

62,000 

68.000 
64,000 
65,000 
56,000 
67,000 
68,000 
60,000 
60,000 
68.000 
76,000 
84.000 
88,000 
88,390 

Inch. 
0. 

.0003 
.0007 
.0011 
.0014 
.0016 
.0016 
.0017 
C       .0018 
.0078 
.0135 
.0137 
.0149 
.0154 
.0166 
.0174 
.0194 
.0208 
.03 
.04 
.09 
.16 
.21 

Inch. 
0. 

luitial  load. 

0. 
0. 

0. 

Klttiitio  limit. 

.0126 

• 
Tensile  strengtii. 

.0184 

Elongation  of  inch  section,  ^^36. 

Diameters  at  fracture,  |  f;£tr,^'''.S; 
Appearance  of  fracture,  silky. 
H.  Ex.  92 39 
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ITo.  6101. 

Annulab  Specimen  from  Middle  of  Endubanoe  Shaft  No.  204. 
Marks  3  A2. 


Sectional  area,  .149  square  inch. 
Gauged  length,  V\ 


Applied  loads. 

In  gauged  length. 

RemarkM. 

Total. 

PerMuara 
inoli. 

Set. 

P9undt. 

149 

1,490 

2,980 

4,470 

5,960 

6,705 

7.450 

8,195 

8,940 

9,685 

9,834 

9,983 

10, 132 

10,281 

10,430 

10. 579 

10.728 

10.877 

11,026 

11,175 

11,324 

11,622 

11,920 

12,218 

12.516 

12,814 

13,112 

13.410 

14,566 

Pound§. 
1.000 
10,000 
20.000 
30.000 
40,000 
45.000 
50.000 
55,000 
60,000 
65,000 
66,000 
67,000 
68,000 
69.000 
70,000 
71,000 
72,000 
73,000 
74,000 
75.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90.000 
97,760 

IfUh, 

0. 
.0003 
.0005 
.0010 
.0014 
.0017 
.0019 
.0022 
.0025 
.0030 
.0031 
.0032 
.0033 
.0034 
.0035 
.0038* 
.0039 
.0040 
.0042 
.0044 
.6047 
.0052 
.0060 
.0080 
.0087 
.0099 
.0119 
.0139 

Inch. 
0. 

Initial  loM. 

0. 
0. 

.0001 
.0002 
.0004 
.0007 

.0010 

.0030 

.0103 

Teneile  Btrengtb. 

Elongation  of  inch  section,  ^'.05. 
Exterior  diameter  at  fracture,  ".t 
Appearance  of  fracture,  silky. 
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C0MPBE8SI0V  TESTS  OF  SPECIKEVS  FBOM  BUPTUREB 
EVDURAVCE  SHAFTS. 

No.  1160. 

Specimen  from  Outer  End  of  Endurance  Shaft  ISo.  209. 

MarkH,  1  A^. 

Len^h  over  all,  12''. 

Diameter,  ''.976. 

Sectional  area,  .75  square  inch. 

Ganged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarka. 

Total. 

Per  square 
inch. 

Compree* 
aion. 

Set. 

Pounds. 

750 

3,750 

7,500 

11.250 

15.000 

18,750 

22,500 

26,250 

80,000 

30,750 

81.600 

82  250 

88.000 

88,760 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
26,000 
30.000 
85,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.  UOO 

Insk. 
0. 

.0015 
.0(131 
.0040 
.0007 
.0081 
.0090 
.0118 
.0139 
.OIIH) 
.0168 
.0200 
.0375 
.0535 

Inch. 
0. 
0. 
0. 
0. 

Initial  load. 

Elastic  limit 

AppreoUble  lateral  deflection. 

Ultimate  strength. 

0. 

.0009 

.0383 

Failed  by  triple  flexure.    Deflected  obliquely  upward. 

No.  1161. 

Speoimen  from  Outer  End  of  Enduranoe  Shaft  No.  210. 

Marks,  2  A,. 

Length  over  aU,  12'^ 

Diameter,  ".988. 

Sectional  area,  .76  square  inch. 

Gauged  length,  W. 


AppUedloada. 

In  gaaged  length. 

Bemarka. 

Total 

Persaiiaro 

Comprea- 
aion. 

Set. 

Pounds. 
700 
8.800 

7,eoo 

11,400 
15,200 
19,000 
81.000 
22,800 
80,510 

Pounds, 

1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
28,500 
80,000 
40,160 

Xiidk. 

0. 

.0016 
.0031 
.0050 
.0067 
.0091 

Jneh. 
0. 
0. 

Initial  IomL 

Elaatio  limit. 
Ultimate  strength. 

.0001 

.0387 

.0140 

Failed  by  triple  flexure.    Deflected  obliquely  downward. 


616  ENDUHANCK    OF   ROTATING   SHAFTS. 

No.  1162. 

Spboimen  fbom  Outer  End  of  Endurance  Shaft  No.  211. 

Marks,  3  Ai. 

Length  over  all,  12'^ 

Diameter,  ''.992. 

Sectional  area,  .77  square  inch. 

Ganged  length,  10". 


In  ganged  length. 

Bemarks. 

TotaL 

PttMiura 
Incn. 

Comprea- 
sion. 

Set. 

Fewndt. 

770 
8,860 
7,700 
11,660 
16,400 
19,280 
20,020 
20,700 
21,500 
22,880 
28,100 
84,010 

Poimdt. 

1,000 
6,000 
10,000 
16.000 
20,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
44,060 

Inek, 

0. 

.0017 
.0088 
.0049 
.0087 
.0088 
.0180 
.0176 
.0193 
.0218 
.0248 

Insh. 
0. 
0. 

Initial  load. 

.0007 

BlaatioUmtt. 

.0148 

Ultimate  stvmglh. 

Failed  by  triple  flexure.    Deflected  obliquely  downward. 
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CHEMICAL  AHALT8ES  OF  STEEL  CASTINGS  AND  FORGINGS. 

Chemieal  analygea  of  steel  carriage  castings. 


ICarka. 

Carbon. 

Mauga- 
uMe. 

Silioon. 

Sul- 
phur. 

Phoa- 
phoruii. 

Ahinii. 
nam. 

Total. 

Graph- 
iUo. 

Com- 
blued. 

Copper. 

10R100CL,M.... 
12C158C  L,M.... 
12C206CT,M.... 
12C202C  T,M.... 
12C215C  T,M  .... 
12C220CT,M.... 
12C210C  LsM.... 
12C221C  T,M.... 
12C222CTiM.... 
12C225CL,M.... 

0.863 
0.442 
0.885 
0.324 
0.408 
0.370 
0.387 
0.834 
0.407 
0.420 

0.011 
0.024 
0.013 
0.028 
0.026 
0023 
0.022 
0.021 
0.024 
0.024 

0.862 
0.418 
0.372 
0.801 
0.467 
0.347 
0.865 
0.818 
0.878 
0.806 

0.684 
0.814 
0.903 
0.807 
0.751 
0.703 
0.736 
0.761 
0.727 
0.732 

0.4S7 
0.44G 
0.535 
0.470 
0.472 
0.401 
0.527 
0.418 
0.461 
0.527 

0.005 
0.090 
0.000 
0.000 
0.060 
0.061 
0.062 
0.059 
0.062 
0.060 

0.061 
0.066 
0.062 
0.029 
0.029 
0.026 
0.027 
0.027 
0.029 
0.022 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

0.707 
0.854 
0.846 
0.090 
0.006 
0.002 
0.081 
0.078 
0.100 
0.088 

Chemical  analyaee  of  eteel  forginge  for  gun  oonetruction. 


Marks. 

Ctrbon. 

Manga, 
ueac. 

Sulphur. 

Phoa- 
phoms. 

Total. 

Graph- 
iUo. 

Com- 
bined. 

Silicon. 

5281 B,  MT,0 

5867 Bi  MT.I 

4778BiF,T,I 

5188B,  MT.M 

5mBiBT,M 

0.596 
0.454 
0.468 
0.454 
0.867 

0.006 
0.007 
a  019 
0.014 
0.016 

0.590 
0.447 
0.449 
0.440 
0.861 

0.670 
0.738 
0.637 
0.090 
0.435 

0.197 
0.205 
0.169 
0.195 
0.037 

0.030 
0.033 
0.030 
0.028 
0.027 

0.021 
0.028 
0.022 
0.028 
0.088 

SHOT  LINES. 


RETESTS  or  LINEN  SHOT  LINES;    ALSO  TESTS  OF 

SAMPLES  FROM  TWO  NEW  COILS,  AND  TESTS 

OF  COTTON  FLOATING  LINES  FOR  THE 

U.  S.  LIFE-SAVING  SERVICE. 
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SHOT  LINES. 
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SHOT  LIHES. 

Shot  Line  No,  9. 

Ooil  'So.  4208.    Eeport  1890. 
Original  tensile  strength  1,274  pounds. 

No.  6485. 

Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  leDgth. 

* 

Remarks. 

Total. 

Per  sonare 

Elongation. 

Set 

Poundt, 
0 

100 
200 
800 
400 
600 
000 
700 
8U0 
900 
998 

Pounds. 

Inches. 
0. 

2.46 
8.32 
3.95 
4.44 
4.70 
6.07 
5.35 
5.52 
5.83 

InehM, 
0. 

3.12 



TeiiHilc  8treii"th. 



Parted  one  strand  at  the  pin. 

No.  6491. 

Additional  sample  taken  from  outside  end  of  coil  No.  420S. 
Tensile  strength,  1,184  pounds. 
Parted  one  strand  at  the  pin. 

No.  6486. 

Sample  from  inside  end  of  coil  No.  4208. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  lougth. 

Bemarka. 

Total. 

Per  sqnare 
inob. 

Elongation. 

Set. 

Pounds. 
0 

100 
200 
800 
400 
600 
800 
700 
800 
900 
920 

Pounds. 

Inches. 
0. 

8.37 
4.20 
4.78 
6.11 
6.48 
6.70 
6.88 
6.17 
e.31 

Inches. 
0. 

TensUeatrengCh. 

8.00 

Parted  two  strands  2  feet  from  piiu 
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SHOT   LINKS. 

Shot  Ln4:E  No.  9. 


Coil  No.  4213.    Report  1890. 

Original  tensile  strength,  1,205  ]>onndB. 

No.  6487. 

Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


AppUed  loads. 

In  ganged  length. 

TotaL 

Per  square 
incli. 

Elongation. 

Set. 

Remarks. 

PoundM. 
0 

100 
200 
800 
400 
600 
600 
700 
800 
800 
1,000 
1,100 

P<mnd». 

Inches. 
0. 

0. 

3.00 
4.50 
5.10 
6.62 

5.91 
6.22 
6.47 
6.66 
6.00 
7.06 

4.14 

TensUe  strength. 

1 

Parted  two  strands;  one  strand  at  pin  and  one  strand  1^  feet  from  pin. 


No.  6488. 

Sample  from  inside  end  of  coil  No.  4213. 
Ganged  length,  6  feet. 


AppUed  loiAdB. 

In  ganged  length. 

Remarkn. 

Total. 

Per  square 
indi. 

Set. 

Potmd*. 
0 

100 
200 
800 
400 
600 
600 
700 
800 
800 
1,000 
1,048 

Pounds. 

Inehet. 
0. 

3.10 
4.00 
4.68 
6.03 
6.38 
5.66 
5.88 
6.14 
6.80 
6.66 

Inches. 
0. 

Tensile  strength. 

8.66 

Parted  one  strand  4  feet  firom  pin. 


SHOT  LINES. 

Shot  Lnm  No.  0. 

Ooil  No.  4218.    Beportl890. 

Original  tensile  strength,  1,195  pounds. 
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No.  6489. 


Sample  from  ontside  end  of  coil. 
Ganged  length,  6  feet. 


In  gMged  length. 

RemArlca. 

Totia. 

Persqnare 

Set. 

Foundt. 
0 

100 
900 
800 
400 
600 
800 
700 
800 
000 
1,000 
1,062 

Founds, 

Inchei, 

0. 

4.88 

5.85 

0.10 

0.50 

0.83 

7.28 

7.58 

7.78 

8.00 

8.24 

Jnehi$. 
0. 

Tensile  strength. 

4.83 

Parted  two  strands  at  the  pin. 


No.  6490. 

Sample  from  inside  end  of  coil  No.  4218. 
Gauged  length,  6  feet. 


Applied  loeds. 

In  ganged  length. 

Kemarks. 

Total. 

Per  square 
inob. 

Elongation.!       Set. 

Pounds, 
0 

100 
200 
800 
400 
500 
600 
700 
8J0 
000 
1.000 
1.061 

Pounds. 

Inehss, 
0. 

4.48 
5.48 
0.10 
0.70 
7.12 
7.45 
7.77 
8.02 
8.80 
8.45 

Inehss. 
0. 

Tensilo  Mtrongth. 

5.10 

Parted  one  strand  1^  feet  from  pin. 
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SHOT   LINES. 

Shot  Line  No.  7. 


Coil  No.  4021.    Report  1890. 
Original  tensile  strength,  830  pounds. 


No.  6492. 

Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

ToUl. 

FerMoare 

iDCll. 

Elongation. 

Set.    • 

Remarkn. 

Founds. 
0 

100 
200 
300 
400 
600 
600 

Pounds, 

Inehst. 
0. 

2.60 
3.38 
3.85 
4.33 
4.68 

Inches. 
0. 

Tenet ie  strength. 

2.62 

Parted  one  strand  2^  feet  from  pin. 


No.  6493. 

Sample  from  inside  end  of  coil  No.  4021. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inoh. 

Elongation. 

Set. 

Kemarks. 

Pounds. 
0 

100 
200 
800 
400 
500 
000 
610 

Pounds. 

Inehss. 
0. 

2.55 
3.34 
3.02 
4.32 
4.68 
6.00 

Inches. 
0. 

8.10 

Tensile  strength. 

Parted  one  strand  10  inches  from  pin. 


SHOT   LINES. 

Shot  Line  No.  7. 

Coil  No.  4018.    Eeport  18D0. 
Original  tensile  atrengtb,  815  pounds. 

No.  6494. 

Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 
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Applied  loads. 

In  gauged  length. 

Bemarks. 

Tota]. 

Per  square 

Elongation. 

Set. 

Poundt. 
0 

100 
200 
300 
400 
500 
600 
647 

Povndt. 

Inches. 
0. 

2.89 
8.66 
4.22 
4.60 

Inehet. 
0. 

4.92 
5.24 

3.26 

Tonnile  itrength. 

Parted  one  strand  at  the  pin. 


No.  6495. 

Sample  from  inside  end  of  coil  No.  4018. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

'             Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Potmdt. 
0 

100 
200 
300 
400 
500 
608 

Pounds. 

Jnehst. 
0. 

3.70 
4.43 
4.97 
n.  38 
5.70 
5.98 

Inehet. 
0. 

Tensile  strength. 

3.96 

Parted  one  strand  2  feet  from  pin. 
H.  Ex.  92 40 
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shot  lines. 
Shot  Line  Ko.  7. 


Coil  No.  3918,    Report  1890. 
Original  tensile  strength,  755  pounds. 


No.  6496. 

Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet 


AppUed  loads. 

Remarks. 

TotaL 

Per  sa  aire 
inoii. 

EloBgatloB. 

8«ft. 

Poundt. 
0 

100 
200 
800 
400 
500 
000 
024 

Jfoundt. 

Zncht$. 
0. 

8.12 
4.03 
4.52 
4.02 
5.20 
5.54 

InehM. 
0. 

Tensile  streuKth. 

8.48 

Parted  one  strand  4  inches  from  pin. 


No.  6497. 

Sample  from  inside  end  of  coil  No.  3918. 
Gauged  length,  6  feet. 


AppUed  loads. 

In  gauged  lengtli. 

Remarks. 

Total. 

Personare 

Sei. 

Pdttndt. 

0 

100 

200 

800 

400 

600 

600 

Poundt. 

InehM. 
0. 

4.14 
4.83 
6.38 
6.74 
0.05 

Inehei, 
0. 

Tensile  strength. 

4.40 

Parted  one  strand  2  feet  3  inches  from  pin. 


SHOT   LINES. 

No.  6438. 

Additional  sample  from  outside  end  of  coil  No.  3918. 
Thoroughly  wetted  in  water  at  70^  F.  before  testing. 
Gauged  length,  G  feet. 


627 


Applied  loads. 

In  gauged  length. 

Remarltii. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set. 

Pounds. 
0 

100 
200 
300 
400 

500 

600 
700 
722 

Pound*. 

Inehes. 
0. 

10.00 
11.06 
11.46 
11.95 

12.27 

12.71 
13.00 

Inches. 

0. 

After  i  minute. 
IVnisilc  strength. 

6.80 

5       10.60 
\       10. 10 

Parted  two  strands  near  middle  of  length. 


Shot  Line  No.  4. 

Coil  No.  4079.    Eeport  1890. 
Origin^  tensile  strength,  336  pounds. 


No.  6490. 


Sample  from  outside  end  of  eoil. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
0 
60 
100 
150 
200 
250 

Pounds. 

InehM. 
0. 

3.63 
4.80 
5.51 
6.10 
6.40 

Inehes, 
0. 

Tensile  strength. 

4.00 

Parted  one  strand  2  feet  6  inches  from  pin. 
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SHOT   LINES. 
No.  6600. 


Sample  firom  inside  end  of  coil  Ko.  4079. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

'''inX^jBl^-**^^-- 

Set. 

Pounda. 
0 
60 
100 
150 
200 
250 
287 

PoundM. 

0. 
4.50 

JndUf. 
0. 

Tensile  stTengtta. 

6.67 
6.40 
6.96 
7.43 



5.10 

1 

Parted  two  strands  6  inches  from  pin. 


Shot  Line  No.  4. 

Oc  il  No.  4105.    Report  1890. 
Original  tensile  strenc^th,  353  pounds. 


No.  6501. 


Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqnare 
inoL. 

Elongation. 

Set. 

Pounds. 
0 
50 
100 
150 
200 
250 
284 

Pounds. 

Inches. 
0. 

3.86 
4.59 
5.22 
6.76 
6.11 

0. 

S.72 

Parted  three  strands  3  inches  firom  pin. 


SHOT   LTKES- 

No.  6502. 

Sample  from  iiiBide  end  of  coil  No.  4105. 
Ganged  length,  6  feet. 
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Applied  luads. 

Id  gauged  length. 

IteuiRrka. 

Totttl. 

Per  square 
liicb. 

ElongaUon. 

Set. 

Pounds. 
0 
50 
100 
150 
200 
250 
300 

Pounds. 

Inch«, 
0. 

2,75 
3.68 
4.12 
4.50 
4.70 
5.08 

Inehes. 

0. 

ToDsIle  strength. 

2.65 

318 

1 1 ■ 

Parted  one  stiaiid  12  inches  from  pin. 


Shot  Line  No.  4. 

Coil  No.  4055.    Report  1890. 
Original  tensile  strength,  318  pounds. 


No.  6503. 


Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


In  ganged  length. 

1 
Keniarks. 

Total 

Fersqaare 
inch. 

Elongation. 

Set. 

Pounds. 
0 
50 
100 
150 
200 
250 
273 

Pounds. 

0.   ' 
8.12 
4.33 
5.10 
5.07 
S.10 

Jnehes. 
0. 

Tensile  strength. 

3.56 



1 

Parted  three  strands  3  feet  from  pin. 
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SHOT  LINES. 
No.  6505. 


Additional  sample  from  oatside  end  of  coil  No.  4055. 
Thoroughly  wetted  in  water  at  70^  F.  before  testing. 
Gauged  length,  6  feet. 


Applied  loads. 


In  c^uged  length. 


ToUl-      ^'"i^,""''**  Elongation.!       Set. 


Pounds. 

®        i 
50 

100    I 

aoo 

250 
300 
850 
384 


Pounds. 


Inches. 
0. 

9.81  ... 

10.13  ,.. 

11.89  ;| 

12.10  .. 

12.02  ;.. 

13.U6  L. 


Tnrhes. 
0. 


9.90 
9.35 


Kenarkii. 


t 


After  I  raJnat*. 


Tensile  Mtrength. 


Parted  three  strands  at  middle  of  length. 


No.  6604. 

Sample  from  inside  end  of  coil  No.  4055. 
Gauged  length,  6  feet. 


Applied  loads.      1      In  fiaaged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Inches. 
0. 

Set 

Pounds. 
0 
50 
100 
160 
200 
250 

Pounds. 

Jnehes. 
0. 

Tensile  strength. 

4.30 
5.40 
6.08 
e.00 

4.51 

' 

Parted  one  strand  2  feet  6  iuches  irom  pin. 

Additional  samples  from  eoiU  previously  lesttd  and  reported  in  Annual  JR^HMrt  1890, 


Ko.  of 


7017 
7018 
7019 

7020 
7021 
7022 

7023 
7024 
7025 


Ko.of  Length 
Una.    tested. 


Original  test. 


No.  of     Tensile 
coil,      strength. 


FseL 

4  4208 

4  ,  4218 

4  I  4218 


4208 
4218 
4218 

4208 
4213 
4218 


Pounds. 
1274 
1205 
1196 


Present  test. 
Time. 


Tensile 
strength. 


Pounds.  Mins. 

1174      

1266 
1220 


1290 
1210 
1255 


1220  0 

1290  0 

1260  0 


8ses. 


Fractored. 


1  strand  at  pin. 
J.  strand  at  middle. 

1  strand  at  pin. 

2  strands  at  pin. 
1  strand  at  pin. 

1  strand  18"  from  pia. 

8  strands  14''  fh>m  pia. 

2  strands  at  pin. 
8  strands  at  pin. 


SHOT   LINES. 
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Sample  No.  7024  was  first  strained  with  900  pounds  tension,  then 
load  released,  and  again  loaded  until  ruptured.  The  time,  seventeen 
seconds,  was  that  occupied  during  the  final  period  of  the  test. 


No.  or 

t^At. 

Lenfrth 
tested. 

Oi  iginal  test. 

Present  test. 

Fractun>d. 

wo.  or 
line. 

No.  of 
ooil. 

Tensile 
strength. 

Tensile 
strength. 

Time. 

702e 
7027 
7028 

9 
9 
9 

'1 

4 
4 

4208 
4213 
4218 

Pounds. 

Pounds. 
912 

Mins. 

1 

51 
5 
58 

3  strands  2"  from  pin. 
1  strand  at  pin. 
1  strand  at  pin. 

838    1      2 
826          1 

Samples  !N'os.  7026,  7027,  and  7028  were  exposed  one  hour,  lying 
loosely  on  a  stoam  pipe  about  50  feet  distant  from  the  boiler,  which 
carried  45  pounds  of  steam. 

A  stem  graduated  thermometer  laid  on  the  steam  pipe  and  covered 
with  a  layer  of  cotton  waste  1^'^  thick  gradually  acquired  a  tempera- 
ture of  2250  F.  at  the  end  of  twenty  minutes'  exposure.  Uncovering 
the  bulb  of  the  thermometer,  but  still  keeping  it  in  contact  with  the 
steam  pipe,  the  temperature  fell  to  205o  F.  at  the  expiration  of  five 
minutes. 

It  is  believed  that,  due  to  the  circulation  of  cool  air,  few  of  the  fiben) 
of  the  shot  lines  acquired  a  temperature  above  the  higher  indication 
of  the  thermometer,  and  did  not  reach  the  temperature  due  the  boiler 
pressure. 


Np.of 
teat. 

No.  of 
line. 

Length 
tested. 

Original  teat 

Present  test. 

Fractured. 

No.  of 
coiL 

Tensile 
strengtii. 

TensiU 
strength. 

Time. 

i    7029 

9 
9 
9 
9 

Fsst, 

4 
4 
4 
4 

4206 
4213 
4218 
4213 

Pounds. 

Pounds. 

1232 
1139 
1240 
IJMa 

Mins. 

1 
2 
1 
2 

Sees. 

45 
15 
85 

4 

1  strand  at  pin. 
3  strands  at  pin. 
1  strand  10^'  trom  pin. 
1  strand  at  pin. 

•    7030 

7031 

7046 

Samples  Nos.  7029, 7030,  and  7031  were  exposed  one  hour,  lying  on 
a  steam  pipe,  the  same  as  described  in  samples  Nos.  7026  to  7028, 
inclusive. 

After  exposure  to  this  heat  the  samples  were  returned  to  the  store- 
house where  all  of  the  shot  lines  had  been  kept  during  the  preceding 
five  months,  seventeen  hours  later  returned  to  the  testing  room,  and 
then  tested  with  the  results  here  shown. 

It  would  appear  from  the  results  that  a  brief  period  of  heating  had 
not  caused  permanent  loss  in  strength. 

Sample  No.  7046  was  steamed  before  testing;  a  stream  of  live  steam 
was  discharged  into  a  bucket  in  which  the  sample  remained  five  min- 
utes.   It  was  immediately  tested  after  removal  from  the  bucket. 
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SHOT   LINES. 


Kaof 

tMt. 

No.  of 
line. 

Length 
tested. 

Originjil  teat 

Present  test. 

Fractured. 

No.  of 
colL 

Tensile 
etrengtli. 

TensUe 
strength. 

Time. 

7032 
7033 
7034 

7085 
7036 
7037 

7038 
7030 
7040 

Fe€t. 

3018 
4018 
4021 

3018 
4018 
4021 

4055 
4070 
4106 

Poundi. 
755 

815 
830 

658 
706 
760 

702 
705 
702 

848 
802 
362 

JfifM. 

Sect. 
52 
12 
10 

20 
17 
96 

10 
10 
57 

1  strand  9"  from  pin. 

1  strand  14"  from  pin. 

2  strands  10''  from  pin. 

1  strand  at  middle. 

2  strands  at  pin. 

1  strand  28"  from  pin. 

2  strands  15"  from  pin. 
1  strand  at  middle. 

818 
886 

858 

It  is  not  apparent  from  the  foregoing  tests  of  shot  lines  that  any 
substantial  difference  in  strength  is  displayed,  due  to  testing  samples 
4  feet  or  6  feet  long  between  pins. 

A  remarkable  loss  in  strength  occars  in  the  specimens  which  were 
tested  immediately  after  drying  on  a  steam  pipe,  but  this  loss  in 
strength  was  shown  to  be  temporary;  a  recovery  in  strength  ensued 
when  a  few  hours  time  intervened  between  the  drying  and  the  testing, 
the  samples  in  the  meantime  having  an  opportunity  to  acquire  a  lim- 
ited amount  of  moisture. 

Previous  to  making  these  tests  several  days  of  rainy  weather  took  place. 

The  steamed  sample  was  immediately  placed  in  the  testing  machine, 
and  was  still  warm  when  the  test  began,  but  cooled  rapidly  as  the 
water  escaped  during  the  test. 

The  test  was  made  as  quickly  as  possible  to  show  that  heat  in  the 
presence  of  moisture  did  not  cause  a  loss  in  strength. 

Linen  Shot  Lines. 
New  lines.  Ooils  Nos.  1  and  2.  Size  No.  7. 
Weight., ««..  {g- 1;  ^P;^ 

Diameter  of  lines,  'M9. 

Composed  of  three  strands  of  eight  threads  each. 

Lay,  one  turn  in  i". 

No.  6890. 
Coil  No.  1. 

Sample  from  outside  end. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Kemarkfl. 

Total. 

Per  square 
incii. 

Elongation. 

Set. 

Poitndt. 
50 
100 
150 
200 
250 
300 
860 
400 
450 
500 
550 

Pound: 

InehM. 
1.10 
1.74 
2.38 

- 

3.10 
3.40 
3.&5 
4.06 

4.33 
4.68 



Tensile  strength. 

1 

Parted  two  threads  30"  from  i)in. 


SHOT  LINES. 
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Coil  No.  1. 

Sample  from  inside  end. 

Gauged  length,  6  feet. 


No.  6891. 


In  g«aged  length. 

Remarks. 

Total. 

Persqiuure 

Elongation. 

Set. 

Pounds. 
50 
100 
150 
200 
250 
800 
350 
400 
450 
458 

Poknds. 

Inekea. 
2.11 
2.05 
8.75 
4.23 
4.78 
5.11 
5.42 
5.71 
6.08 

Inehet. 

Tensile  strength. 

Parted  one  strand  19^'  from  pin. 


No.  6892. 
Coil  No.  1, 

Additional  sample  from  outside  end. 
Gauged  length,  6  feet. 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Bonare 
inch. 

Elongation. 

Set. 

Pounds. 
50 
100 
150 
200 
250 
800 

a-so 

400 
450 
500 
542 

Pounds. 

Inches. 
1.48 
3.20 
2.80 
8.34 
8.84 
4.20 
4.52 
4.81 
5.08 
5.33 

Inehet. 

Tensile  strength. 

Parted  three  strands  36"  from  pin. 
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SHOT   LINES. 


Additional  Samples  taken  from  Outside  End  op  Coil  No. 

Six  Weeks  Later. 

No.  7041. 
Length  tested,  4  feet. 

Time  making  test,  one  minute  seven  seconds. 
Tensile  strength,  574  poands. 
Parted  one  strand  at  the  middle. 


No.  7043. 
Length  tested,  6  feet. 

Time  making  test,  one  minate  forty-two  seconds. 
Tensile  strength,  620  iK)unds. 
Parted  one  strand  2^"  from  pin. 


No.  6893. 


Coil  No.  2. 

Sample  from  outside  end. 

Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  aquare 
inoii. 

Elongation. 

Set. 

Keniarkn. 

Foundg. 
50 
100 
150 
2.10 
250 
800 
350 
400 
432 

Pounds, 

Inehu. 
2.48 
3.35 
4.23 
4.89 
5.52 
6.03 

«.48 
6.02 

Iwhet, 

Tensile  strength. 

Parted  three  strands  at  pin. 


SHOT  UNBS. 
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Coil  No.  2. 

&auiple  from  inside  end. 

Gauged  length,  6  feet. 


No.  6894. 


Applied  loadH. 


Total. 


I  Pounds. 
'  50 

lOU 

i:>0 

200 
250 
300 
350 
400 
411 


Per  Bquore 
incn. 


Poutidt. 


In  gwiged  langth. 


Elongation. 


Inchti. 
2.ri0 
3.  85 

:k  o;i 

5.00 
0.«9 
7. 25 
7.73 
8.27 


Eeniarks. 


Set. 


Ineh^t, 


TeuHile  strengtli. 


Parted  three  strands  24"  from  pin. 


No.  6896. 
Coil  No.  2. 

Additional  sample  from  inside  end. 
Tested  wet. 

Contraction  due  to  wetting,  6".70  in  6  feet. 
Actual  gauged  length  when  tested,  5  feet  5".3, 


Applied  loads. 

In  ganged  length. 

Remarks. 

Toul-  "'^^^u'r™ 

Elongation.'       Set. 

PottfMb. 

0 
50 
100 
150 
200 

250 
300 
350 
400 
450 
5U0 
526 

Pwnda. 

Inches.         Inches. 
0.                 0. 
7.g2     

Load  released  and  new  stroke  of  platen  of  tast- 
ing machine  taken. 

Tensile  strength. 

9. 70     

10. 90     

11.78     

12.42      

12.90    1 

13.42    1 

13.81    i 

14.24      

14.80    ' 

' 

Parted  three  strands  30"  from  pin. 
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8HOT   LIKB8. 


Additional  Samples  takbn  from  Outside  End  of  Ooil  No.  2 

Six  Weeks  Lateb. 

No.  7042. 
Length  tested,  4  feet. 

Time  making  test,  one  minute  twenty  seconds. 
Tensile  strength,  552  pounds. 
Parted  two  strands  at  the  middle. 


No.  7044. 
Length  tested,  6  feet. 

Time  making  test,  one  minute  fifty-three  seconds. 
Tensile  strength,  508  pounds. 
Parted  two  strands  24"  from  pin. 


No.  7045. 
Length  tested  6  feet. 

Time  making  test,  one  minute  twenty  seconds. 
Tensile  strength,  492  pounds. 
Parted  two  strands  22''  from  pin. 


KATHAED'S  FLOATIHG  EOPSa 


BRAIDED  COTTON  B0PE8  WITH  CORK  CORE.    ENDS  SECURED  TO  PINS 
IN  THE  TESTING  MACHINE, 


No.  of 

test. 

DUmeton. 

Straoda. 

Tfareada 

per 
atrand. 

Length 
teat^. 

Tenaile 
Btrengtli. 

Parted. 

Out- 
side. 

Cork 
oore. 

Time. 

7049 
7060 
7061 
7062 

Inch, 
.32 
.40 
.68 
.80 

Inch. 
.21 
.30 
.34 
.50 

12 
12 
12 
12 

4 
6 
8 
12 

Fttt. 

4 
4 
4 
4 

mn$. 

3 
8 
2 
8 

Sect. 
36 
10 
60 
56 

PowidM. 

813 

706 

862 

1.466 

At  the  pin. 
Do. 
Do. 
Do. 

MANILA   ROPE. 
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MAHILA  ROPE. 

Tensile  Test  of  Manila  Hope  Used  in  Arsenal  Foundry  Jib 

Crane. 

Sample  prepared  with  eye-splices  for  securing  to  the  testing  machine- 


75' 


Diameter  of  rope,  V'A. 

Circumference  of  rope,  4f ". 

Three  strands  of  55  threads  each. 

Total  number  of  threads,  165. 

Lay,  one  turn  in  44". 

Splices  wet  before  testing. 

Tensile  strength,  19,850  pounds=120  pounds  per  thread. 

Parted  one  strand  at  the  splice. 


No.  of 
test. 

7047 
7048 

Diaiu 
eter. 

A 

Circum- 
ference. 

Strands. 

Threads 

per 
strand. 

Lay, 

one 

turn  in. 

Length 
tested. 

Time. 

Tensile 
Mtrength. 

Parted. 

Inehen. 
21 

8 
3 

7 
17 

Inehet. 

n 

2f 

Feet. 

4 

4 

Mint. 
3 

6 

Sect. 
12 

80 

Poundt. 
2.560 

5,720 

1  strand  7" 

1  strand   at 
pin. 
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BUBBBB  BUFFEBS. 


C0MPEE88I0V  OF  aiTBBBB  BUFFEBS. 
No.  6606. 

Buffer  Branded:    "N^bwton  Eubbeb  Oo.  Faotoby,  Newton 
Uppeb  Falls,  Mass." 


^oleLSS 


Weight,  10  pounds  4}  ounces.    Temperature,  70°  F. 


Applied 
loads. 


Height. 


Comprea- 
uon. 


Set 


BAmarks. 


Poundt, 
6,000 
10,000 
20,000 

5,000 
10,000 
20,000 

5.000 
10,000 
20,000 


Inehet. 
4.77 
3.79 
2.76 

4.46 
8.83 
2.67 

4.40 
8.21 
2.68 


Inehet. 
1.27 
2.25 
3.28 

1.58 
2.71 
8.87 

1.64 
2.83 
3.41 


.01 
.08 
.00 


.11 


.13 


Baffer  removed  from  testing  maohine  nnd  exposed  to  sero  temperatnre  while  packed  iii 
snow  and  salt  for  a  period  of  14  hours.    The  test  then  resumed. 


5.92 
4.42 
8.28 
2.61 

.12 

1.61 
2.81 
3.43 

.ii 

Seam  opened  in  cylindrical  snrftMe. 


0 
•5,000 
10,000 
20.000 

Agsin  removed  from  the  testing  machine  and  Moked  in  snow  and  salt*  where  it 
period  of  10  hours.    Minimum  temperature,  15^  F. 

0 

5,000 
10,000 
20,000 


5.92 
4.48 
8.21 
2.64 

.12 

1.61 
2.83 
8.40 

.16 

Rubber    Buffers    6"  x  6"   Branded    "Newton   Rubber   Oo. 
Factory,   Newton   Upper   Falls,   Mass.^' 


No.  of 
test. 

5,000  pounds  load. 

10,000  pounds  load. 

20,000  ponnda  load. 

Compres- 
sion. 

Set. 

Compres- 
sion. 

Set 

Compres- 
sion. 

Set 

6607 
6606 
6600 
6610 
6611 
6612 
6618 

Ineket. 
1.28 
1.31 
1.29 
1.83 
1.32 
1.84 
1.88 

Ineh. 
.01 
.02 
.03 
.02 
.02 
.02 
.02 

2.21 
2.26 
2.25 
2.84 
2.29 
2.32 
2.27 

Jneh, 
.08 
.05 
.05 
.04 
.04 
.05 
.05 

InchM. 
3.18 
3.23 
3.27 
3.31 
8.29 
8.30 
8.28 

Jneh. 
.00 
.06 
.10 
.11 
.08 
.08 
.10 

COTTON  OLOTH. 
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COTTOH  CLOTH. 

Tbnsilb  Tests  op  Ootton  €loth  pob  Tabobts. 

Samples  2"  wide  each;  12''  long  between  jaws  of  testing  machine. 
Pickfl  per  inch,  {J,«J^^^ 


Wo.  of 

tMt 

Sample  tested. 

Tenafle 
atrength. 

cao9 

6,910 

Warp 

PlMMltff. 

96 
106 
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PRIVAIE   TiSTS. 


TESTS  MADS  FOB   PRIVATE    PARTIES   DURING 

ENDED  JUNE  SO,  1894, 


THE    FISCAL     YEAR 


Date. 


Material. 


For  whom  tested. 


Kame. 


City. 


State. 


1893 
July. 


Aug. 


Sept. 


Oct.. 


Not. 


Dec. 


18M. 
Jan... 


Ckipper  wire 

Steel  tubing 

Chain 

Steel  tabing  and 
plate. 

wruught-iron  bare 

Sandstone 

Concrete  cnbes . . 

Sandstone 

Dynamometer  . . . 

SandKtone 

Steel  tubing 

Manhole  covers 
and  catch-basin 
frame. 

Steel  rails 

Bricks 

Cement  and  con- 
crete. 

Aluminum  bronse . 

Cotton  ropes 

Steel  rails 

Copx)er  tubing 

Cast  iron 

Cast  iron  and  brass 

Steel  rails 

Marble 

Leather  belt 

Cast  iron 

....do 

Brass  snd  bronse 

Biyeted  Joint.... 


Chas.  B.  Fletcher 

Pope  Manufacturing  Co 

Thomson  Electric  welding  Co. 
Pope  Manufacturing  Co 


Rhode  Island  Locomotive  Works . . . 

James  &Marra 

Bobert  L .  Harris 

New  England  Brownstone  Co 

W.  &  S.  Hydraulic  Machine  Works. 

Chas.  M.  CasscU 

Pope  Manufacturing  Co 

City  of  Boston 


Steel  rails 

Steel  tubing  ... 

Cast  iron 

Steel  wire  rope — 

do 

Stcelrails 

Hydraulic  gauge 
Boiler  tubes ■ 


Cast  iron 

Steel  plate 

Grsnite 

Wrought-iron  bar. 

Tubing 

Steel  rails 

Belting 

Biveted Joints  .... 

Manhole  covers. . . 

Steel  plate 

Steel  bars 

Steel  wire  rope.... 

Bush  hammer. . . . . 

Bricks 

Steel  rails 

Wrought  iron 

Steel  bars 

Steel  plate , 

Granite 

Freight  car  bol- 
sters. 

Wrought-iron 
plate. 

Copper  cylinder . . . 

Cast  iron 

Granite 


Cotton  drillings.. 
Manhole  covers. . 

Chain 

Steel  wire  rope... 
Linen  shot  lines. 


West  End  Street  Railway  Co . 

S.  Edwin  Tobejr 

Robert  L.  Harris 


Waldo  &  Stout 

Arthur  A.  Brighani 

The  Johnson  Company 

F.  W.  Dean 

....do 

Ludlow  Yalve  ManiiiacturlDg  Co  ... 

The  Johnson  Com]>any 

Loring  &  Phipps .* 

Leland  Tanning  Co , 

City  of  Boston , 

Arminffton  &  Sims  Kuginc  Co 

Deoxidized  Bronze  andMettd  Co  . .. 
The  Safety  Car  Heating  and  Light- 
ing Co. 

The  Johnson  Company 

Pope  Man ufacturing  Co 

P.  W.  Dean 

C.  U.  Cotting 

Whittier  Machine  Co , 

Thomson  Electric  Welding  Co 

American  Steam  Gauge  Co 

The   Coles  Flue    Expander    and 

Beader  Co. 

GoldingCo 

Qeeo.  H.  Lloyd , 

JohnM.Blfolk 

Rhode  Island  Locomotive  Works  .. 

H.W.Smith , 

Thomson  Electric  Welding  Co 

Main  Belting  Co 

Schenectady  Locomotive  Works 

City  of  Boston 

D.  H.  Andrews 

Howe,  Brown  A,  Co.,  Limited 

C.  IT.  Cotting 

Hawk  ridge  Sros 

F.  L.  White  &  Co 


The  Johnson  Company 

Morrison,  Colwelf  &  ra«;e 

Pennsylvania  Railroad  Co 

D.  H.  Andrews 

The  McDonald  Stone  and  Machine  Co 
Freight  Car  Equipment  Co 


Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

Leonard  Smokeless  Powder  Co 

City  of  Boston 

Diamond  Blue  Granite  Co 


Pepperrell  Manufacturing  Co  . 

Mechanics  Iron  Foundry 

Lebanon  Chain  Works 

Elcock  6l  Sons 

M.F.Whiton  &  Co 


Boston. 
....do. 
....do. 
....do. 


Providence  . . 
Springfield  . 
Wilkesbarre . 

Cromwell 

New  York... 

Norfolk 

Boston 

.-..do 


Maas. 

Mass. 

Mass. 

Maas. 
I 

I  R.L 
'  Mass. 

Pa. 

Conn. 

N.Y. 

Va. 

Mass. 


....do 

....do 

Wilkesbarre . 


Bridgeport.. 

Boston 

Johnstown.. 

Boston 

do 

Troy 

Johnstown  . 

Boston 

.....do 

do 

Providence 
Bridgeport  . 
NewTork.. 

Johnstown . . 
Hartford.... 

Boston 

.....do 

....do 

Lynn 

Boston 

Hartford. . . . 


Mass. 

I  Pa. 
I 

Conn. 

Mass. 

Pa. 

Mass. 

Mass. 

N.Y. 

Pa. 

Mass. 

Mass. 

Mass. 

R.L 

Conn. 

N.Y. 

Pa. 

Conn. 

Mass. 

Maas. 

Mass. 

Mass. 

Mass. 

Conn. 


Boston 

do 

Freeport 

Providence.. 
Somerville . . . 

Lynn 

Boston 

Schenectady . 

Boston 

.....do 

do 

do 

.....do 

do 

Johnstown... 

Troy 

Altoona 

Boston 

Cambridge... 
St.  Louis.... 


Boston 

New  York. 

Boston 

Augusta.... 


Boston 

do 

Lebanon 

West  Qiiinoy. 
Boston , 


Mass. 

Me. 

B.L 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Pa. 

N.  Y. 

Pa. 

Mass. 

Mass. 

Mo. 


N.Y. 
Mass. 

Ga. 


Pa. 
Mass. 


PRTVATK  TESTS. 
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TESTS  MADE    FOB   PBIVATE    PARTIES    DURING    THE  FISCAL    YEAR 
ENDED  JUNE  SO^  i^^^-Continued. 


Date. 


IffftteriaL 


For  whom  tested. 


Xame. 


City. 


State. 


18M. 
Jan.... 


Feb... 


Hat. 


Apr. 


M.J.. 


June. 


Wronght-iron 
plate. 

Suidstone 

Granite 

Brlcki 

Paving  bricks .... 

Brioka 

Steel  pJate 


do 

Steel  plate   and 

stay  Dolt8. 
Steam  gaagea  .... 

Plate  inm , 

Brick 

do 

Safety  shackle.... 

Chain 

Steel  wlie  rope.... 
Rubber  bclun  g .. . 
Wrought  iron..... 

Chain 

Bricks 

Steel  b«n 

do 

Woodnoid 

Cotton  belting..., 

Bronxe  Joint 

Steel  casting 

Steel  wire 


Chain,  and  chain 

iron. 

Paving  brick 

Steel  plates 

Linen  shot  lines 

Steel  bars 

Tieroda 

Steel  ban 

Chain,  and  chain 

iron. 
Shelf  snnpnrt...., 
Bnbber  belting... 

Steel  angles 

Chain 

Bricks 

Paving  bricks.... 


....do 

Chain 

Sandstone . . 
Steel  pUtes. 
Steel  plate.. 
Steel  rail.... 
Steel  bar.... 


Hartford  Steam  Boiler  Inspection 

and  Insoranoe  Co. 

ShalerdDHaUQaarryCo 

P.  Copeland  &  Co 

Alnmina  Shale  Briok  Co 

Jamestown  Shale  Paving  Briok  Co . 

Portland  Stone  Co 

Hartford  Steam  Boiler  Inspection 

and  Insnranoe  Co. 

Stone,  Carpenter  A  Wilson 

JEltohbnrgKailrosdCo 


Stw  Brass  KannfkotnrlngOo 

HonghtomA  Blohards 

Gethmann  Bros.  Briok  Co 

Dakota  Land  and  Colonisation  Co. . . 

James  B.lCiller 

Bradlee^t  Co 

J.A.KoebUng's8onsCo 

Severe  Rubber  Oo 

Bradlee  A  Co 

Lebanon  Cliain  Works... 

Boston  Building  Material  Co 

American  Prcjeotile  Co 

Simonds  RoUlng  Machinery  Co 

Hygienic  Befrigerator  Go 

Severe  Rubber  Co 

Waldo  Foundry  Co 

Bath  Iron  Works,  Limited 

Washburn   &  Moan  Manofactnr- 

incCo. 
Bradlee  ^t  Co 


Savage  Fire  Brick  Co , 

Edward  Kendall  ^k  Sons , 

M.F.  Whiten  &Co 

Simonds  SoUini;  Machine  Co. 
West  End  Street  Railway  Co.. 

Leon  Dion 

Bradlee&Co 


Sneed  ft  Co.  Iron  Works 

Severe  Subber  Co 

A.H.Howland , 

Berlin  Iron  Brid^re  Co 

Bay  State  Brick  Co 

Somers  &  Johnsonbnrg  Mannfbo- 
turingCo. 

Board  of  Public  Works 

J.B.Carr  &  Co 

C.  F.  Parker 

Metzopolitan  Sewerage  Commission. 

P.  H.  I>adley 

....do 

Bethlehem  Iron  Co 


Boston. 


Portland 

Sichmond  . . 
Bradford.... 
Jamestown  . 

Chicago 

Hertford    .. 


Providence . 
Boston 


Mass. 

Conn. 

Va. 

Pa. 

HI. 
Conn. 

B.I. 


....do 

...do 

Gladbrook.... 
New  Yoik.... 

Rockland 

Philadelphia. 

Trenton , 

Boeton 

Philadelpiila.. 

Lebanon 

Boston 

Lynn 

Fitchbnrg  .... 

Boston 

....do 

New  York.... 

Bath 

Worcester 


Muss. 


Iowa. 

N.Y. 

Me. 

Pa. 

N.J. 

Mass. 

Pa. 

Pa. 


Mass. 
Mass. 
Mass. 
Matts. 
N.Y. 
Me. 


Philadelphia... 

Keystone  Junction 
Cambridgeport . . 

Beaton 

Fitohburg 

Boston 

....do 

Philadelphia 


Louisville  .. 

Boston 

do 

Bast  Berlin. 

Boston 

....do 

Jamestown ., 


Troy 

WsDawalla 

Boston 

New  York 

....do 

South  Bethlehem.. 


Pa. 

Pa. 

Mass. 

Mass. 

Mass. 

Mass. 
Mass. 

Pa. 


Mass. 

Conn. 
Mass. 
Maas. 

N.Y. 

N.Y. 

Wa-h. 

Mass. 

N.Y. 

N.Y. 

Pa. 
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AnalvBeSi  ohemioal:  P^ge. 

Cast-iron  mortar  bodies 160 

Cast  iron,  Watertown  Arsenal 250 

Pigirons 251 

Receivers  of  rifles 207,206 

Rifle-barrelsteel ie&-171, 176, 180-182, 187, 189, 192, 195, 199, 201 

Steel  carriage  castings 617 

Steel  castings  for  trnck-wheel  plate 221 

Steel  gun  forf^ings 617 

Steel  music  wire 322 

Stones,  bricks,  and  cement 428,429 

Axles,  railway.    (See  Railroad  material.) 355 

Blocks,  tackle,  100-ton,  proof  test 477 

Bluestone,  North  River 414 

Brass: 

Cartridge  metal 268 

Console 265,266 

Bricks.    (See  Building  material.) 

Bronze 270 

Cartridge  metal 268 

Cylinder  head,  spring-return  carriage 269 

Sabot,  3-inch  Eureka  shell 267 

Building  material,  natural  stones  and  bricks 373 

BricKs,  building,  compression  tests : 

Absorption  of  water 448 

Adair,  R.  H.,  Fort  Smith,  Ark 463 

Albany  Falls,  Idaho 466 

Becker,  Peter,  Belle  Plaine,  Minn 459 

Boyd  Bros.,  press,  Wyoming 465 

Brooke  Terra  Cotta  Company,  Lazearville,  W.  Va 446 

Bushnell  Pressed  Brick  Company,  BushnelL  111 457 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  111 442 

DangS4&  Wiest, Blakely, Minn 459 

Denny  Clay  Company,  Washington 467 

Eastern  face  bricks,  hard  burnt 439,440 

Two  bricks  together 440 

Three  bricks  together 440 

Four  bricks  together 441 

Five  bricks  together 441 

Half  bricks 441 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 444 

Everett  Electric  Brick  Company,  Washington 467 

Facing,  Utah 465 

Fernandino  Brick  Company,  Florida 456 

Findlay  Hydraulic  Press  Brick  Company,  Findlay,  Ohio 444 

Fort  Dodge  Clay  Works,  Iowa 462 

Golden  Pressed  and  Fire  Brick  Company,  Denver,  Colo 464 

Goulet,  F.  X.,  Staples,  Minn 459,460 

Hatheg^en,  Fred,  Minnesota 459 

Hess  (&Moog,  St.  Cloud,  Minn 459 

Holman.  J.  C,  &  Bro..  Sargents  Bluff,  Iowa 462 

Hydraulic  Press  Brick  Company,  St.  Louis,  Mo 442 

Kelley  Br!  ck  and  Tile  Company,  Minneapolis,  Minn 446 

Lind,  John,  &  Co.,  Minnesota 459,460 

Lundgren  Bros.,  Minnesota 459 

Mather  Brick  Company,  Mankato,  Minn 447 
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Bnilding  material,  natnral  stones  and  bricks— Continued.  Psc*- 
Bricks,  building,  compression  tests — Continued. 

Mather,  O.  K.,  Pelican  Bapidsy  Minn 458 

MoKay,J.A.,Alexandria2Minn 460,460 

Mueller.  M.,  Stillwater,  Minn 450,460 

Muscatine  Terra  Cotta  Lumber  Company,  Iowa 462 

Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn 443 

Ochs,  A.C.,  Springfield,  Minn 450 

Omaha  H vdraulic  Press  Brick  Company,  Omaha.  Nebr 443 

Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass 445 

Pressed  red  brick,  Minnesota 450 

Puget  Sound  Brick,  Tile,  and  Terra  Cotta  Company,  Seattle,  Wash.  467 

Sheiman,  C.  A.,  Spokane,  Wash 467 

Slop  brick,  bnmed  clay,  Florida 456 

St.  Liouis  River  Slate  Brick  Company,  Minnesota 450 

Swedish 468 

Vitrified  brick,  Illinois 467 

Walker,  Geo.  T.,  &  Co.,  Chatsworth,  111 457 

Bricks,  fire: 

Adair,  B.H.,  Fort  Smith,  Ark 468 

Anfderllnde,  Fred,  New  Ulm,  Minn 450 

Denny  Clay  Company,  Washington 467 

Japanese 468 

LonisYille  Fire  Brick  Works,  Louisville,  Ky 458 

Swedish 468 

Utica  Fire  Brick  Company,  lUinois 457 

Bricks,  paving: 

Adair,  R.  H.,  Fort  Smith,  Ark 463 

Davenport  Paving  Brick  and  Tile  Company,  Iowa 462 

Franklin  Pavinff  Brick  Company,  Franklin,  Pa 447 

Holman,  J.  C,  &  Bro.,  Sargents  BluiT,  Iowa 462 

Hydraulic  Press  Brick  Company,  St.  Louis^  Mo 442 

Muscatine  Terra  Cotta  Lumber  Companv,  Iowa 462 

Peoria  Paving  Block  Company,  Peona,  ill 457 

Half  bricks,  fragments  after  transverse  tests: 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  111 443 

Eastern  Hydraulic  Press  Brick  Company.  Philadelphia,  Pa 445 

Hydraulic  Press  Brick  Company,  St.  Lonis,  Mo 442 

Northern  Hydraulic  Press  Brick  Company.  Minneapolis,  Minn 444 

Omaha  Hydraulic  Press  Brick  Company,  Omaha.  Nebr 443 

Phiiadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass 446 

Bricks,  shearing  tests: 

Chicago  Hydranlio  Press  Brick  Company,  Chicago,  111 456 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 456 

Hydraulic  Press  Brick  Company,  St,  Lonis,  Mo 455 

Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn 455 

Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass 455 

Bricks,  transverse  tests : 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  111 450 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 451 

Hydraulic  Press  Brick  Company,  St.  Lonis,  Mo 450 

Northern  Hydraulic  Press  Brick  Company.  Minneapolis,  Minn 450 

Omaha  Hydraulic  Press  Brick  Company,  Omaha,  I^ebr 451 

Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass 451 

Stones,  natural: 

Remarks 376 

Chemical  analyses 428,429 

Expansion  and  contraction  in  hot  and  cold  baths 433 

Qeneral  description 376 

Stones,  natural,  compression  tests : 

Cwcite,  Idaho 466 

Fire  stone,  Johnson  County,  Iowa 461 

Granite— 

Brandford,  Conn 887 

Milford,Mass 887 

Milfordjpink,  Massachusetts 887 

OrtonviUe,  Minn 460 

Pigeon  Hill,  Mass 388 

Snoqualmie  district,  Wash 467 

Troy^N.H 387 
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stones,  nfttan^  oompTession  tests— Oontinaed.  Pftge. 

GypsnnL.  Fort  Dodge,  Iowa 461 

Jasper,  S.  Dak .' 463 

Lava  stone^Colorado 464 

Lime  rook,  florida 456 

Idmestone — 

BaiesviUe.  Ark 463 

Cedar  Valley,  Iowa 461 

Crowley's  mottled^  Iowa 461 

Hatoherson  blue,  Iowa 461 

Iowa  State  Quarry,  Iowa 461 

Johnson  Connty,  Iowa 461 

Kasota  pink,  Kasota,  Minn 460 

Mount  Vernon,  Ky 388 

Oolitic,  Kentucky 458 

Marble— 

Cherokee,  Ga 388 

Creole,  Ga 388 

Etowah,  Ga 888 

Faribault,  Minn 460 

Eennesaw,  Ga 388 

Marble  Hill,  Ga 387 

Roche  Harbor,  San  Juan  County,  Wash 467 

Snoqualmie  district.  Wash 467 

Tuckahoe,  N.  Y 387 

Qnartzlte,  Luyeme,  Minn 460 

Bubble  rook,  Stone  City,  Iowa 461 

Saodstone — 

Black  Hills,  8.  Dak 463 

Carreyville,  &r 458 

Chuckanut,  Wash 389 

Cooper,  Oreg 389 

Duluth,  Minn 460 

Eyans  quarry,  S.  Dak 463 

Frontinac,  Minn 460 

Kibbe,  Longmeadow,  Mass 387 

Lem  Creek,  S.  Dak 463 

Mankato,Minn 460 

Mantorville,  Minn 460 

Maynard,  Longmeadow,  Mass 387 

Mount  Lookout,  S.  Dak 468 

Olympian  Oreg 389 

Pocatello,  Idaho 466 

Worcester,  Mass 387 

Shale,  Batesville,  Ark 463 

Shell  rock,  Florida •. 456 

Volcanic  stone.  Bear  Lake,  Idaho 466 

Stones,  natural  compressiye  elastic  properties: 

Blnestone,  North  Biyer,  N.  Y 414 

Granite— 

Brandford,  Conn 393 

Milford,  Mass 396,396 

Milfordnink.  Massachusetts 399 

Pigeon  Hill,  Mass 400 

Troy,N.  H 897 

Limestone,  Mount  VemomKy 411,418 

Cherokee,  Ga 402 

Creole,  Ga 401 

Etowah,  Ga 403 

Kennesaw,(}a 405 

Marble  HULGa 406 

Tuokahoe,N,Y 406,410 

Sandstone — 

Cooper,  Oreg 416 

Kiboe,  LongmeadoWi  Mass... 418 

Maynard,  lA>ngmeadow,  Maia 416 

Worcester,  Mass 490 
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Stones,  natural,  shearinff  tests :  P*t*- 

Limestonei  Mount  Yemonf  Ky 427 

Qranite — 

Brandford,  Conn 426 

Milford,  Mass 426 

Milford  pink,  Massachusetts 426 

Pigeon  Hill,  Mass 426 

Troy,  N.  H ^ 426 

Marble- 
Cherokee,  Ga 427 

Creole,  Ga 427 

Etowah,  Ua , 427 

Kennesaw,  Ga 427 

Marble  Hill,  Ga 426 

Tuckahoe,  N.  Y 426 

Sandstone — 

Chuckanut,  Wash 427 

Cooper,  Oreg, : 427 

Kiboe,  Longmeadow,  Mass 426 

Maynard,  Longmeadow,  Mass 426 

Worcester,  Mass 426 

Stones,  natural,  transverse  testa: 
Granite — 

Milford  pink,  Massachusetts 424 

Pigeon  Hill,  Mass 424 

Stones,  natural,  general  tabulation '480-432 

Calcite,  Idaho 466 

Cast  iron : 

Pig  iron 261 

Chemical  analyses 251 

Watertown  Arsenal — 

Chemical  aualyses 250 

Furnace  charges ^ - 247 

Tension  tests 250 

Chain  cable,  shackles,  and  swivels 25S 

Cable,  United  States  Navy  Department 257 

Cable,  United  States  Light-House  Departmeoit 255 

Sli ackles,  United  States  Ldght-House  Department .« 256 

Swivels,  United  States  Light-House  Department.. 256 

Chain  iron,  United  States  Navy  Department  ...• 256 

Chains,  15-inch  gun  lift, proof  stress.. .....••• 259 

Coppers  for  pressure  gauges :  .   . 

Tables  for  gauge  ^  square  inch  area 273 

Tables  for  gauge  i^  square  inch  area 275,277 

Cotton  cloth 639 

Endurance  of  rotating  shafts — Gautier  steel 501 

Kemarks 603^ 

Chemical  analyses 483 

Steel  of  0.161  per  cent  carbon 607-619 

0.172  per  cent  carbon 620-629 

0.341  per  cent  carbon 630-540 

a652  per  cent  carbon. - 641-550 

.    a733  per  cent  carbon 651-660 

0.824  per  cent  carbon 661-668 

1.094  per  cent  carbon 669-676 

Summarized  tabulation 677 

ComprcRsion  specimens  from  ruptured  shafts 618-616 

Tension  specimens  from  ruptured  shafts — 

Solid  specimens 484,600 

Ajinular  specimens — 

Shafts  0.161  per  cent  carbon 679-592 

0.172  per  cent  carbon 693-608 

0.341  per  cent  carbon 609,610 

Tabulation 611 

Record  of  endurance  shafts  and  annular  tension  specimens 606 

Fire  stone,  Iowa 461 

Frictional  resistance : 

Steel  ring  on  wrought-iron  tube.... •.••...••« •••         887 

Granite.    {See  Building  material.) 
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Gnnspeoimens:  T^gt, 

S-inoh  steal  B.L.  rifles 15 

Jackets 29,33 

No.  23 27 

No.  26 31 

No.  28 35 

Tubee 19-22 

No.  26 17 

No.  28 23 

No.  29 25 

Tabulation 87 

lO-inch  steel  B.L.  rifles 89 

Jackets 65-72.77,81 

No.  8 73 

No.  9 76 

No.  12 79 

No.  14 83 

No.  15 86 

Tubes 41-60,61-64 

-      No.  11 51 

No.  12 63 

No.  13 66 

No.  14 »67 

No.  15 69 

Tabulation 87 

124noh  steel  B.  L.  rifles 89 

Jackets lOl-lM 

Tubes 93-100 

No.  15 91 

12-inch  B.  L.  rifled  mortaia 106 

Cast-iron  bodies — 

No.  31 106 

No.  33 Ill 

No.  34 116 

No.  37 121 

No.  38 126 

No.  39 181 

No.  40 136 

No.  41 141 

No.  42 146 

No.  43 156 

Chemical  composition 160 

Diagrams  of  tests  and  composition 165 

Tabulations  of  tests 161,163 

Gypsum^  Fort  Dodge,  Iowa 461 

Helical  springs 283 

Hydrostatic  tests  of  8-inch  tube  section 291 

Remarks 293 

Exterior  pressure  alone 298,299 

Exterior  pressure  and  longitudinal  comjprtission  combined 305, 306 

Exterior  pressure  and  longitadiual  tension  combined 302 

Interior  and  exterior  pressure  combined. 300 

Interior  and  exterior  pressure  and  longitudinal  compression  combined. .  306 

Interior  and  exterior  pressure  and  longitudinal  tension  combined 303 

Interior  pressure  and  longitudinal  compression  combined 304, 305 

Interior  pressure  and  longitudinal  tension  combined 301 

Summary  of  results 308-310 

Jasper,  8.  Dak. 463 

Lava  stone,  Colorado - 464 

Lime  rock,  Florida ^ 456 

Limestone.    (jS^m  Building  material.) 

Marble.    {See  Building  material)  

Music  wire.    {See  Wire.) 

Pie  irons 261 

Private  tests 640 

Quartzite,  Luyerne,Minn •^ 460 

Kailroad  material  : 

Axles  broken  in  service 356-362 

Axle,  new,  open  hearth - 363 

Track  experiments 365 

Diagrams  and  remarks 867 
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Beeeiyeraof  rifles,  steel 206 

TabalBtion 220 

Bifle-barreliteel,  30  caliber 187-203 

Annealed  before  drilling Idi 

Nickel  ateel - 199,200 

Swedish  steel 193 

Wood  annealed 201,202 

Tabulation 204 

Hope^manila 637 

Babberbuffen 638 

Rubble  rock,  Stone  City,  Iowa 461 

Sandstone.    (8e9  Building  material.) 

Shackles,  chain 266 

Shale,  Batesrille,  Ark 463 

Shell  rock,  JloruU 456 

Shot  lines 619 

Linen,  laid,  new 632-636 

Linen,  laid,  retests 621-632 

Maynard  floating  ropes 636 

Shrapnel,  3.2-inoh 279 

Springs,  helical,  7-inoh  mortar  carriage 283 

Elastic  limit  at  diiEsrent  temperatures 311 

For  comparison  of  testing  machines 236 

Forged  bars,  Watertown  Arsenal 223-226 

Gautier  steel  from  endurance  shafts 481 

Chemical  analyses 483 

Tension  tests 484-500 

Beceirers  of  rifles 205 

Bifle  barrels,  30-caliber 167 

Tool  steel 1 227 

Steel  castings,  15-inch  truck-wheel  plate 221 

Stones,  natnraL    (See  Building  material.) 

Swlvei.  chain 256 

Tacklsblocks,  100-ton,  proof  test 477 

Track  experiments.    (iS^  Railroad  material.) 865 

Tool  steel 227 

From  Spring^eld  Armory 231 

From  Springfield  Armory,  annealed 232,233 

Unfinished  bars *. 229 

Volcanic  stone.  Bear  Lake,  Idaho 466 

Wire,  steel  music 817 

Remarks 319 

Chemical  composition 822 

Diameters  of  coils 828^324 

Gauges,  diameters  of 322 

Tension  tests— 

MoritzPoehlmannwire 326,844^847 

Over  wrest  pins 354 

Stahl  und  Drahtwerk  Roeslau  wire 326,348-350 

Trenton  Iron  Company's  wire 326,841-343 

Washburn  and  Moen  wire 324,326,827-840 

Eyed  samples — 

Faxon  A;  Co.,  Boston,  Mass 861,352 

Made  at  Watertown  Arsenal 353 

On  coils  whenreceiyed 352 

Wood  compression  tests 469 

Remarks •         471 

Iron  bark  railroad  tie  fh>m  New  South  Wales 476 

Kentucky  woods — 

Ash,blue 473 

Ash,  swamp. ..• 473 

Ash,  white 473 

Basswood 472 

Bay,  sweet ^2 

Beech 478 

Beech,  water 473 

Birch 473 

Boxwood,  aller 474 
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Wood  comprrssioTi  testa — Continued.  P*ge- 
Kentucky  woods — Continued. 

Butteruat 473 

Cedar,  reil 474 

Cherry,  wild 472 

Cinnamon  wood 472 

Cott'ee  tree 472 

Cottonwood 474 

Cynresa 474 

Elder,  box 472 

Elm,  red 473 

Elm,  slippery 473 

Elm,  white 473 

Gnm 472,473 

Gum,  black 472 

Gum,  sweet 472 

Hackberry 473 

Hickory 473 

Hickory,  mocker  nut 473 

Hickory,  pig 473 

Hickory,  scaly  bark • 473 

Hickory,  white 473 

Holly 472 

Iron  wood 472 

Locust,  black 472 

Locust,  honey 472 

Magnolia 472 

Maple,  rock 472 

Maple,  silver 472 

Maple,  snjrar : 472 

Maple,  water 472 

Maple,  white 472 

Mulberry 473 

Oak,  chestnut 473 

Oak,  chinquapin 473 

Oak,  overcup  white 473 

Oak,  post 473 

Oak,  red 473 

Oak,  si-arlft 473 

Oak,  shingle 473 

Oak,  Spanish 473 

Oak,  swamp  white - 473 

Oak,  water 473 

Oak,  white 473 

Pecaii 473 

Pine,  yellow 474 

Poplar,  yellow 472 

Sassafras 473 

Sycamore 473 

Walnut,  black : 473 

Willow 473 

Yellow  wood 472 

Palm,  cabbage,  Florida 475 

Kedwood,  California 476 
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